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1.0 INTRODUCTION

1.1 Introduction

This Design Report for the Attachment Z-1 Remedy (the “Design Report™) has been
prepared for the Enviro-Chem Superfund Site (“ECC Site” or the “Site™), located in Zionsville,
Indiana. It is submitted by ENVIRON International Corporation (ENVIRON) on behalf of the ECC
Site Trust (the “Trust™).

1.2 Background

As presently configured, the SVE system that has been installed at the ECC Site has not
achieved the subsurface water cleanup standards in the till, which are set forth in Table 3-1 to
Revised Exhibit A. The United States Environmental Protection Agency (USEPA) and Indiana
Departiment of Environmental Management (IDEM) are concerned that failure to achieve those
cleanup standards may, over time, have an adverse effect on water quality in Unnamed Ditch, which
1s located adjacent to the eastern portion of the Site. For that reason, Revised Exhibit A, the
Consent Decree, and the amended Record of Decision' (ROD) provide for specific Additional Work
to be performed if USEPA determines that those standards were not met within a 5-year period,
unless the parties agree otherwise.

These standards were not met within the 5-year period provided in the Consent Decree. The
agreed modifications to the “Additional Work™ provisions of Revised Exhibit A and the Consent
Decree were presented in Attachment Z-1. The Attachment Z-1 Remedy includes an augmented
soil vapor extraction (SVE) system that augments the existing SVE system by installing additional
SVE trenches generally along the alignment of a ground water collection trench previously required
as Additional Work in Revised Exhibit A to the Consent Decree. The new SVE trenches will be
connected to the existing SVE system and will be operated using all of the basic operations of the
existing SVE system equipment. In order to provide additional protection to Unnamed Ditch, the
Attachment Z-1 Remedy also includes a perimeter thin barrier curtain wall (TBCW), which was
constructed in May 2006, and a permeable reactive gate system (PRGS). The Attachment Z-1
Remedy enhances and replaces the water interception trench originally required as the Additional
Work in Revised Exhibit A. The Attachment Z-1 work will be conducted under the Additional
Work provisions of the Consent Decree, as amended.

After construction of the augmented SVE trenches and the PRGS is completed, there will be
several distinct phases for the operation of the modified Additional Work. The activities will be
different for each period. The periods and the associated activities are as follows:

' The original ROD for the Site was issued in September 1987, and the Amended ROD was issued in June 1991.
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Active Phase. This is defined as the period of operation of the augmented SVE trench
system.

Phase I Monitoring. This is defined as the 1-year period beginning when the Soil
Vapor Standards have been achieved in the augmented SVE trenches. At the completion
of the Phase I Monitoring period, Phase II Long-Term Monitoring will begin at the Site.

Phase II Long-Term Monitoring. This is defined as the period following the

completion of Phase [ Monitoring. Phase II Long-Term Monitoring is divided into
Phase 1I(a) and Phase II(b), as noted below.

-2- ENVIRON



2.0 ATTACHMENT Z-1 REMEDY DESIGN

2.1 Attachment Z-1 Remedy Activities

The TBCW, piezometer installation, and till water pump test portions of the Attachment Z-1
Remedy have been completed. The TBCW was installed along the east, south, and southwest sides
of the Site in May 2006. Four sets of three piezometers were installed in June 2006 along the length
of the TBCW. For each set of piezometers, one piezometer was installed in the till unit
downgradient of the TBCW, a second piezometer was installed in the till unit upgradient of the
TBCW, and a third piezometer was installed within the sand and gravel unit, adjacent to the
upgradient till unit piezometer.

The till water pump test was completed in July 2006. The Till Water Pump Testing Report,
which contained descriptions of the performance test methodologies, test observations, and resuits,
was submitted in August 2006. This report concluded that there is no hydraulic connection between
the till unit and the underlying sand and gravel unit in the northern and central portions of the Site
(based on the results from well T-1), on the south and southwest sides of the Site (based on the
results from well HS-1), and in the southeast corner of the Site (based on the results from well
HS-2). Accordingly, the results of the till water extraction tests indicate that it will not be necessary
to use vertical SVE wells in place of Trench Segments 5 and 6; rather, SVE trenches can be
installed and operated across the entire alignment of the proposed augmented SVE trench system.

Technical Specifications for the major construction components of the Attachment Z-1
Remedy are included in Appendix A. The sequence of activities for implementing the remaining

tasks of the Attachment Z-1 Remedy is presented below.

Installation of SVE trenches along the east, south, and southwest sides of the Site.

¢ Installation of the PRGS.

e Monitoring of surface and subsurface water for compliance with Site-Specific

Acceptable Concentrations (Table 2-1).
o Collection and treatment of subsurface and till water and soil vapors via the augmented
SVE trench system until attainment of the Soil Vapor Standards listed in Table Z-1-3 of

Attachment Z-1 (incorporated herein as Table 2-2).

e After SVE operation, treatment of trench system till water using the PRGS.

-3- ENVIRON
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Site Preparation and Site Controls

2.2.1 Support Zone Facilities

Prior to installation of the remaining Attachment Z-1 Remedy components, the
Contractor will establish an on-site Support Zone for “clean” operations. The location of the
Support Zone is shown on Drawing C-2. The Support Zone will contain temporary Site
facilities, including an office trailer, toilet facilities, vehicle parking areas, utility hookups,
equiprnent staging areas, and container staging areas for potentially contaminated materials.
An office trailer, some utility hookups, vehicle parking areas, an access road, and a
decontamination pad currently exist at the Site. If necessary, designated parking areas will
also be located along the access road to the Northside Landfill. Locations for certain
Support Zone facilities are depicted on Drawing C-2; however, the Support Zone facility
locations may be adjusted by the Contractor, with the approval of the Trust’s Engineer.

2.2.2 Erosion and Sedimentation Control Measures

During construction, soil erosion and sedimentation control measures will be
undertaken, in accordance with Indiana Best Management Practices,” between all potential
sources of exposed erodable soils and the nearest surface water (e.g., Unnamed Ditch or
ECC drainage ditches). Existing silt fencing may be utilized if it is repaired and
accumulated soils are removed. Sediments trapped behind silt fences will be excavated
during and after completion of construction and spread in areas that are not subject to
erosion prior to restoration of those areas (e.g., placement of topsoil, seeding, etc.).

Visual assessments will be performed during construction activities to determine the
need for dust control. Typical dust control methods include water application and

modifications to hauling routes.

2.2.3 Site Access Restrictions

Access restrictions will be implemented during the construction activities and during
the Active Phase and Phase I Monitoring. Thereafter, access restrictions may be modified, if
USEPA agrees, as provided in the USEPA June 2006 Explanation of Significant Differences
(ESD). All personnel and visitors will be required to sign in and out at the main office of
Boone County Resource Recovery or the project construction trailer. No visitors without
proper protective equipment and training will be allowed on site during intrusive

construction activities.

“ See “Indiana Handbook for Erosion Control in Developing Areas” and/or 327 IAC 15 Rule 5 for guidance regarding

Best Management Practices.
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Access restrictions will include the maintenance of an 8-foot high chain-link fence

around the perimeter of the Site. The eastern portion of this fence has been temporarily
removed for the construction period. However, the adjacent Northside Landfill fence will
provide adequate protection during this time. The eastern fence will be replaced at the

beginning of the Active Phase.

Augmented SVE System Overview
The augmented SVE system will be used for SVE treatment of the shallow till along the

east, south, and southwest sides of the Site. The existing SVE system will be augmented by
additional treaches, which will be connected to the existing SVE system and will be operated using

the nine basic operations of the existing SVE system. The nine basic operations are as follows:

Acration and equalization of “raw water” collected from dewatering of the trenches.
Transfer of the water to the Treatment Building using influent feed pumps.
Fiitration of the influent water using total suspended solids (TSS) filters.

Water treatment using a counter-current tray aeration air stripper.

Combining the air stripper “off-gas” with the SVE “air header pipe.”

Absorption of organics in the combined air stream using granular activated carbon prior

to release to the atmosphere.
Filtration of air stripper effluent water through additional TSS filters.

Absorption of residual organics in the filtered air stripper effluent water using granular

activated carbon.

Discharge of treated water to Unnamed Ditch.

Contaminated moisture in the sand lenses is likely to be the principal mechanism by which
contamination is transmitted to the trenches. The SVE system is expected to remove that moisture.
Free liquid entrained in the vapor removed by the SVE system will be drawn to the Treatment
Building and will there be removed by gravity in an entrainment separator. Periodically, water that
accumulates in the entrainment separator will be pumped to an on-site ECC storage tank for

-5- ENVIRON



subsequent treatment in the on-site Treatment Building and discharged in accordance with the
substantive requirements of applicable federal and state laws, and meet the effluent limits included
in Table 2-3.

Existing vacuum pumps will be used for the collection of contaminants via soil vapors. The
collected soil vapors will pass through a new carbon adsorption system, which will consist of two
carbon vessels connected in series, as described in Section 2.6.

The augmented SVE system adds seven segments (i.e., Segments 1 through 7) to the
existing SVE trench layout, each of varying length. The locations of the augmented SVE trench
segments are shown on Drawing C-3. The trenches are situated to intercept permeable lenses in the
till unit, above the sand and gravel unit (see Drawing C-4). Trench segment coordinates are
provided in the Design Drawings C-3 through C-8. A short lateral from the south end of SVE
Trench Segment 5 extends into Hot Spot Area 2, and a short lateral from the western portion of
Trench Segment 6 extends into Hot Spot Areas 1 and 1A.

SVE Trench Segments 4 and 5 are located along the approximate alignment of a sheet pile
wall section that was installed as part of the 1998 Site work. The metal sheeting may be removed or
cut off, as needed, to allow excavation of the trench segments as shown on Drawing C-3.

2.4  Augmented SVE Trenches

2.4.1 SVE Trench Design/Construction

Each of the augmented SVE trenches will be approximately 24 inches wide. The
trench depths are depicted on Drawings C-4 through C-8 and listed in Schedule C on
Drawing C-10. The SVE trench excavations will be performed through biopolymer slurry,
such as natural or synthetic guar gum, to prevent the trench walls from collapsing during the
excavation and to reduce the potential for heaving of the lower sand and gravel unit at the
bottom of the excavation. The Contractor is responsible for supply and storage of water
used for the biopolymer slurry mix. Soils excavated from the upper 2 feet of the trench, as
well as the widened upper portion of the trench discussed below, should be stockpiled
separately for reuse as surface backfill. Prior to reuse, the stockpiles will be screened using
a photoionization detector and significantly impacted soils will be handled as described in
Section 2.8.

Excavation to exactly the specified depth is critical. Excavation beyond the design
depth may result in the interception of the lower sand and gravel unit, which will adversely
affect the dewatering of the trench. Excavation that is more than 6 inches to 1 foot too
shallow could adversely affect the passive water drainage system to the PRGS. Biopolymer
slurry will be added to the trenches, as necessary, as the excavations proceed to maintain the
level of biopolymer slurry in the trench to within approximately 2 feet of the ground surface.

-6- ENVIRON



an

After the excavation depth has been verified in each trench segment, the trench
segments will be backfilled with free-draining, 1- to 2-inch diameter gravel. While
backfilling is performed, one vertical 4-inch diameter polyvinyl chloride (PVC) riser pipe
and slotted well screen will be installed within each trench segment for trench dewatering,
These dewatering wells will be installed near the low point of each trench segment and will
be used for initial development/biopolymer slurry removal (see discussion below), as well as
initial and possibly periodic dewatering of the augmented SVE trenches. Each dewatering
well will be equipped with a 10-foot vertical section of slotted PVC well screen at its base,
as appropriate, depending on the total depth of the trench at the respective location of the
dewatering well. Solid PVC casing will extend from the well screen to the surface (see
Drawings C-5 through C-8 and the detail on Drawing C-10). The Contractor may install
additional temporary vertical PVC piping for the addition of enzymes to dissolve the
biopolymer slurry after completing each trench, if desired.

As each trench is backfilled, horizontal 4-inch diameter solid PVC PRGS
conveyance piping and a slotted 4-inch diameter horizontal PVC pipe (SVE screen) will be
installed. The SVE/PRGS piping in Trench Segments 1 through 7 is shown on Drawings
C-5 through C-8.

The PRGS conveyance piping placement has been designed to transfer by gravity the
water collected in the trench segments during the Phase I Monitoring and Phase 11 Long-
Term Monitoring periods to a PRGS collection manhole. In order to ensure proper flow to
the collection manhole, the depth at which each pipe segment is installed is also critical and
must conform exactly to the elevations shown on Drawings C-5 through C-8 and listed on
Schedule B on Drawing C-10. Discharge piping will be installed to carry the PRGS
treatment vessel effluent to Unnamed Ditch.

When the trench backfill reaches the design elevation for the PRGS piping, the
PRGS conveyance piping will be installed through the biopolymer slurry. The design
elevations for the PRGS piping is shown on Drawings C-5 though C-8 and are listed on
Schedule B on Drawing C-10. At the Contractor’s discretion, if artesian conditions are not
present, the level of the biopolymer slurry may be pumped down to the level of the top of
the gravel backfill during pipe installation. When the end of the SVE trench segment is
reached, the PRGS conveyance piping will continue beyond the SVE trench segment, in a
separate pipe trench, to a connection manhole where a T connection, gate valve, and one-
way valve will be installed. The PRGS conveyance piping will then continue into the next
trench segment, if necessary.

When the trench backfill reaches the design elevation of the SVE piping, the SVE
screen will be installed horizontally at the design elevation, which is shown on Drawings

7. ENVIRON
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C-5 through C-8 and listed on Schedule A on Drawing C-10.> The SVE screen will collect
soil vapor during the Active Phase and will collect subsurface water during the Phase 1
Monitoring and Phase II Long-Term Monitoring periods. The placement elevation for the
SVE screen and outflow connection to the PRGS conveyance pipe will control the
potentiometric surface of the till water along the eastern and southern boundaries of the Site
during the monitoring phases, thereby preventing the buildup of till water on the upgradient
side of the TBCW.

The SVE screen will connect to a 10-foot section of non-slotted PVC pipe near the
end of the trench segment. The non-slotted section will continue beyond the SVE trench
segment, in a separate pipe trench, to the adjacent connection manhole. The SVE pipe
terminates at the manhole, where a T connection will connect it to the PRGS conveyance
piping through the gate valve and a one-way valve. The gate valve will be closed during the
Active Phase and opened at the end of the Active Phase.

The SVE screen will be fabricated with solid vertical PVC access pipes installed at
two locations on each of the seven trenches and extending to ground surface. One of these
vertical PVC pipes (4-inch diameter) will be installed at the end of the SVE trench segment
for instrumentation monitoring and will be equipped with a glycol-filled vacuum gage
(pressure range to be determined in the field). The other vertical pipe (4-inch diameter) will
be installed near the center of each of the trench segments and will be connected at the
ground surface to piping from the existing SVE vacuum blower system. This vacuum inlet
pipe will include an adjustable valve, a flow measurement port, sampling port, and vacuum
gage.

After the dewatering wells, PRGS conveyance piping, SVE piping, and access pipes
are installed, the gravel backfill will be placed in the trench to 2 feet below the ground
surface. An appropriate enzyme will then be added by the Contractor to dissolve the
biopolymer. The trench water containing the enzyme and dissolved biopolymer will be
sampled and tested, as described in the Technical Specification (Appendix A) and the
Addendum to the Field Sampling Plan (FSP) in Appendix C. When the biopolymer has
been sufficiently dissolved, it will be pumped out of the trenches using the 4-inch diameter
dewatering wells and sent to the ECC wastewater treatment system.” Any biopolymer
solution displaced during the construction activities or removed from the PVC riser pipes
will also be treated with enzyme and sent to the ECC wastewater treatment system. The
wastewater treatment system will manage the treated biopolymer solution in accordance
with applicable standards and applicable relevant and appropriate requirements (ARARs).

' SVE pipe elevation within 0.2 feet of the design elevation is critical to the water collection function of this piping and

must be maintained.
* Additional temporary wells may be installed as needed by the Contractor during backfilling to be used for flushing

the biopolymer slurry.
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2.4.2 Augmented SVE Trench Performance Test

An initial attempt to dewater the augmented SVE trench segments will occur
immediately after the removal of the dissolved biopolymer slurry. Difficulty dewatering the
trench segments using the maximum anticipated dewatering rate will be an indicator that the
trench has intercepted the underlying sand and gravel unit, in which case the Contractor may
be required to grout the sand zone and/or reinstall the trench segment at a shallower depth.
Assuming that the sand and gravel layer has not been intercepted, the maximum anticipated

dewatering rate for individual trench segment is expected to be less than 5 gallons per

minute (gpm).

2.4.3 Augmented SVE Trench Completion

After initial dewatering/testing (see Section 2.4.2 above), the SVE trench segment
will be widened approximately 1 foot on each side of the SVE trench, for a total width of
approximately 4 feet, from the ground surface to 2 feet below the surface to allow for the
installation of a seal that will minimize vacuum leaks from the ground surface into the SVE
trenches. A geomembrane underlain by a non-woven geotextile will be installed
approximately 2 feet below ground surface over the gravel backfill in each trench and the
widened section. The geomembrane may be either high-density polyethylene (HDPE) or
approved, laminated, scrim-reinforced sheeting. A patch will be used to prevent vacuum
leaks at the penetrations for the dewatering well and other riser pipes. The patches will be
secured to each well and riser pipe using hose-claps and silicon sealant or manufacturer’s
recommended methods. The configuration and dimensions for the ggomembrane seal are
shown on Drawing C-10. The soil excavated from the upper 2 feet may be replaced as
compacted backfill in the top 2 feet of the trench segment if it is not contaminated based on
observations or photoionization detector measurements and it meets the requirements for
common fill (Appendix A). The soil above the geomembrane will be compacted in at least

two lifts.
Augmented SVE Piping and Connections

2.5.1 SVE Screen Connections
The SVE screen and the 4-inch PVC vacuum inlet riser will be connected at the

ground surface to 4-inch diameter piping that runs to the ECC Treatment Building
(Drawing C-9). This 4-inch SVE piping will be fitted to the existing 3-inch diameter SVE
manifold, (which currently connects to the vacuum/blower) using flexible pipe and camlock
clamps (Drawing C-9). Condensate traps with drains will be included in the new piping
alignment to the Treatment Building and will be drained, as needed, by the Contractor.

-9- ENVIRON
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In the PRGS manhole, the SVE piping will be connected to the PRGS piping via a
gate valve and top operating nut, such as an ASHAI/America GT-B model. This valve will
be closed initially, but will allow the connection to the PRGS conveyance piping to be
opened when SVE activities (i.e., the Active Phase) are complete.

2.5.2 PRGS Piping Connections

As noted above, a T will be incorporated into each horizontal SVE screen, which
will connect the SVE pipe to the PRGS conveyance pipe in the manhole beyond each SVE
trench segment. A one-way check valve will be installed between the two pipes. A gate
valve to be installed just before the T, will be closed during the Active Phase and opened
during Phase I Monitoring and Phase II Long-Term Monitoring Phases.

Another T connection and valve will be installed in line with the PRGS conveyance
piping at each manhole. The valve will control the PRGS pipe connection between trench
segments. This valve will be closed during the Active Phase and opened during the Phase 1
Monitoring and Phase II Long-Term Monitoring periods. When the SVE pipe gate valves
and the PRGS pipe valves are opened, ground water accumulating in the SVE trenches
above the SVE screen elevation will be conveyed by gravity south to the PRGS collection
manhole. This water will be pumped to the treatment vessel.

The other end of the PRGS pipe T section will be capped for future clean out of the

piping, as needed.

2.5.3 Dewatering Piping

The dewatering well in each of the trench segments will be fitted with a submersible
pump with 1.25-inch PVC piping leading to 0.75-inch diameter PVC piping. A Grundfos
10-Rediflow-3-100, or approved equivalent pump, shall be used in each well.> The
1.25-inch piping will connect to 0.75-inch piping near the ground surface and run along the
ground to one of two temporary aboveground water tanks (500-gallon capacity). Heat
tracing of the dewatering piping and tank heaters are included in the design for freeze
protection.® The 0.75-horsepower submersible pumps installed in each temporary
aboveground water tank will send the collected water to a new 150,000-gallon water storage
tank (Tank T-5) to be added near the Treatment Building. Piping from the temporary water
tanks (Tanks T-6 and T-7) will be 1.5-inch diameter PVC. Tank T-5 will be connected to
the existing piping for transfer to the Treatment Building. Dewatering piping is shown on
Drawing C-11.

The pump will not be installed unless measurable water accumulates in the dewatering well.
° The dawatering is expected to be temporary and performed during non-freezing conditions.
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2.5.4 Electrical Connections

The dewatering well pumps (i.e., 1/3-horsepower, single-phase, 115-volt pumps),
dewatering well pump control switches, transfer pumps in each temporary water tank, pump
contrc] switches in each temporary tank, and the pump/diffuser in the new 150,000-gallon
storage tank all will require power to operate. Conduits will run from the electrical panel(s)
at the Treatment Building to junction boxes installed at each dewatering well.
Instrumentation (switch) cables will be separate from the power supply lines. The addition
of an electrical panel is anticipated. Drawings E-1 and E-2 provide the general electrical
requirements. Electrical system details are to be determined by the Contractor to the extent
not provided in the design and in accordance with local codes.

2.6 Soil Vapor and Water Treatment System Design/Upgrade

The existing ECC treatment facility will be used for the treatment of the contaminated
subsurface water and soil gas collected during the dewatering efforts and Active Phase. As shown
on Drawings C-11 and P-1, the subsurface water will be pumped from the augmented SVE trenches
10 two temporary tanks (T-6 and T-7), then to Tank T-5 before being conveyed to the existing ECC
Treatment Building, via existing underground piping and existing centrifugal transfer pumps. Tank
T-5 will be equipped with a differential pressure transmitter or approved switches to control the
centrifugal transfer pumps (pump on, pump off, critical high-level, and critical low-level). The
existing Program Logic Controller (PLC) in the ECC Treatment Building will be upgraded to
provide connections to shut down the pumps in the augmented SVE trenches if critical levels are
reached in the storage tanks or any of the treatment system transfer pumps shut down.

The existing SVE system includes two 60-horsepower vacuum pumps, each with a design
vacuum of 10 inches of mercury and a design backpressure of 1.25 inches of mercury. The design
airflow is 1,175 cubic feet per minute (cfm) per blower and the design discharge temperature is less
than 175 degrees Fahrenheit (°F). Prior to treatment, the vapor is cooled to increase effectiveness of
the carbon units. The heat exchanger has a normal airflow of 2,400 cfm and a normal water flow of
0.75 to 7 gpm.

A 1998 performance test of the vacuum pumps showed a flow rate for each blower of
1,290 standard cubic feet per minute (scfm) with a vacuum of 10 inches of mercury.7 The existing
SVE svstem has approximately 4,300 feet of trenches, which is equivalent to 0.6 scfm per foot of
trench with both blowers operational. The augmented SVE system will have approximately 975
feet of trenches, which is equivalent to 1.32 scfm per foot of trench with a single blower
operational. Even with the addition of an ex situ SVE treatment cell (maximum 300 feet of

" Documented by Versar in the Draft Soil Vapor Extraction System Start-Up Report for the Enviro-Chem Superfund
Site, Zionsville, Indiana, dated May 1999.
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additional SVE line); one of the existing blowers is expected to be sufficient to power the
augmented SVE system.

For this augmented SVE system design, the source of contaminants to be extracted is
associated with till water and the soils in contact with the granular lenses. The system will allow for
the collection of vapor samples from the individual SVE trenches or the combined air stream. Also,
the extracted vapors can be monitored continuously by in-line instrumentation, including a
photoionization detector (PID) and moisture analyzer. The on-line analyses will be used for
screening and operations optimization.

The SVE system will be capable of removing moisture along with the soil vapor that
accumulates in the SVE trenches. Free liquid in the extracted vapor will be separated by gravity in
an entrainmernt separator in the Treatment Building. A level control system will be utilized to
control the removal of water that accumulates in the entrainment separator as required. The existing
separator tank is equipped with a vacuum breaker system, which will open the tank to the
atmosphere to permit water to be transferred by pump from the separator to Tank T-5, as necessary.

The exhaust from the soil vapor vacuum pump system is connected to a two-stage carbon
adsorption system (i.e., primary and secondary). This system consists of two vessels in series
containing granular activated carbon (GAC) that will be used by the adjacent Third Site. New GAC
vessels will be added for treatment of ECC wastewater. The organics contained in the extracted air
will be adsorted on the activated carbon. The moisture content of the air stream will be less than
50% relative humidity, and temperatures will be maintained below 150 °F by a cooling system.
These conditions allow for efficient operation of the carbon adsorption unit.

The vapor from the primary carbon vessel will be monitored frequently by an existing on-
line organic analyzer. When the organic analyzer detects organic vapor in the air stream between
the primary and secondary carbon vessels, the SVE system will shut down automatically to permit
the removal and replacement of the “spent” primary carbon vessel. An operator will be alerted to
this condition by the shutdown alarm, and will disconnect the primary carbon vessel from service.
The spent carbon vessel will be removed and a carbon vessel containing fresh activated carbon will
be placed in operation. The unit previously serving as the secondary carbon bed will become the
primary carbon bed and the unit just placed in operation will be the secondary carbon bed. Once
this switch is complete, the SVE system (i.e., vacuum pump and injection pump) will be restarted
and the system operation resumed. The arrangement of two activated carbon vessels in series
(i.e., primary and secondary) will permit optimal utilization of the activated carbon, and efficient
capture of the organics. The spent carbon vessels will be temporarily stored on site. The inlet and
outlet connections to each carbon vessel will be capped and sealed appropriately. Periodically when
a truckload quantity of vessels has accumulated, and at the conclusion of the Active Phase, the
vessels containing the spent carbon will be transported in accordance with the requirements of the
applicable federal and state laws and ARARS to an off-site facility where the carbon will be
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regenerated by high temperature incineration, and in the process, the organics adsorbed on the
carbon will be destroyed.

Wastewater discharges and vapor emissions from the existing treatment systems will be
monitored to ensure attainment of the standards presented in IDEM’s February 1997 Briefing
Memorandum on ARAR Effluent Limits.

Additional details concerning the ECC treatment facility and its operation are presented in

the following Site documents:

o 100% SVE & WWT Design for the RRA at the Enviro-Chem Superfund Site, Zionsville
Indiana, Versar and Handex, November 14, 1997.

o Operation and Mainfenance Manual-Soil Vapor Extraction and Ground Water
Remediation Systems Enviro-Chem Superfund Project, Handex of Indiana, January
1999.

e Revised Remedial Action (Exhibit A) — Revision 2, May 7, 1997.

Prior to start of the Active Phase, the following construction activities at the ECC treatment

facility are anticipated:

o Ccnstruction/installation of new wastewater tank T-5.

« Installation of two dedicated air and two dedicated water GAC units.

» Upgrade of existing electrical panel and addition of a new panel.

» Installation of additional program/connection capability in the existing PLC.

o Reprogramming of the existing teleadialer to access the existing PLC. A summary of
the required alarm conditions is provided in Table 2-4.

The Contractor will be responsible for performing all necessary ECC treatment facility
maintenance and modifications to allow for treatment of the Site ground water and for efficient
operation and monitoring of the facility. Soil vapor sampling, will be conducted by the Contractor
during system operation. Vapor sampling to demonstrate achievement of the required vapor
standards will be performed by the Trust’s Engineer with cooperation of the Contractor.
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2.7

Permeable Reactive Gate System

2.7.1 PRGS Description

The PRGS will be installed concurrent with the SVE trench construction, but will not
be activated until the Soil Vapor Standards have been achieved at the end of the Active
Phase. The PRGS is intended to act as a backup system that will prevent build-up of till
water on the upgradient side of the TBCW and will treat till water that is allowed to leave
this area during the monitoring phases. Due to the presence of the cap on the northern
portion of the Site, very little till water is expected to build up along the upgradient side of
the adjacent TBCW.

The PRGS treatment vessel is a gravity-driven, flow-through treatment system that
will utilize zero-valent granular iron to degrade chlorinated compounds to inorganic chloride
and dehalogenated organic compounds. This treatment technology has been demonstrated
during numerous bench scale studies, pilot studies, and full-scale remediation projects for
various chlorinated compounds in ground water and wastewater. Based on recent research,
the predominant degradation pathways are expected to consist of: (1) oxidation of the iron
due to the presence of dissolved oxygen (DO) in ground water entering the treatment system
creating hydroxyl radicals that degrade the chlorinated compounds and (2) further
degradation of chlorinated compounds during reducing reactions with iron, a strong
reducing agent. The chlorinated compounds are degraded to inorganic chloride, ethene and
ethane, partially dechlorinated byproducts (e.g., 1,2-dichloroethene; 1,1 dichloroethene; and
vinyl chloride) and small-chained hydrocarbons (e.g., methane and propane). These
reactions are accompanied by the hydrolysis of water and subsequent formation of hydrogen
gas. The partially dechlorinated by-products can be treated further by the same reducing
reactions with iron given sufficient retention time in the PRGS.

A PRGS treatment vessel has been designed to maintain appropriate flow velocities
through the vessel, thereby, allowing for appropriate detention time for treatment of the till
water. A vent in the vessel hatch is included to avoid build-up of pressures from the
formation of hydrogen gas during the reactive process. Design details are presented in
Appendix D. As discussed in Appendix D, cis-1,2-dichloroethene (cis-1,2-DCE) is the
constituent of concern currently present in the till water requiring the longest detention time
based on published information on degradation rates in PRGSs and maximum
concentrations historically detected in subsurface water samples collected from till
monitoring wells. As such, the PRGS is designed to treat collected ground water to
concentrations below the Discharge Limits provided in Table 2-3, specifically to treat cis-
1,2-DCE to below the direct discharge limit of 0.002 milligrams per liter (mg/L) established
by IDEM on February 27, 1997.
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2.7.2 PRGS Design/Construction

The PRGS will utilize the SVE screen to collect till water, which will then be
conveyed in separate PRGS piping by gravity to a collection manhole and then pumped to a
treatment vessel. The PRGS conveyance piping will be installed in the SVE trenches during
trench construction. The connections between the SVE screen and the PRGS conveyance
piping in the manholes adjacent to the trenches are shown on Drawing C-10.

PRGS conveyance pipes from the east and west sides of the Site will terminate in a
PRGS collection manhole located north of the PRGS treatment vessel. The manhole will be
waterproofed and equipped with a pump to move the water that accumulates in the manhole
to the PRGS treatment vessel. A pump removed from one of the dewatering wells can be
used. One 1.25-to 1.5-inch diameter pipe will extend from the pump in the PRGS
collection manhole to the treatment vessel inlet.

The PRGS treatment vessel will be installed at the south end of the Site, north of the
TBCW. The vessel will consist of a fabricated concrete tank, which will be fitted with holes
for the influent and effluent pipes, an access/sample collection pipe, and a water-tight vented
hatch door. A pretreatment zone containing a mixture of granular iron and sand will be
placed at the influent (north) end of the vessel. A treatment zone containing 100% granular
iron will be placed in the middle section of the vessel. The south end of the vessel contains
piping to transfer PRGS vessel effluent to the discharge piping. The effluent pipe will be
fitted with an access/sample port. The vessel shall include adequate venting (to prevent the
buildup of hydrogen gas), water proofing, and adequate structural support.

The primary purpose of the sand/iron pretreatment zone is to remove dissolved
oxygen present in the influent water, thereby prolonging the effective life of the granular
iron treatment bed. The sand/iron mixture will contain 10% iron and 90% sand by weight.

Influent and effluent piping will be installed at the ends of the treatment vessel.
Perforated piping wrapped with a geotextile and surrounded by a 6-inch deep sand bed will
be installed at the base of the north and middle sections and will be used to collect water to
transfer to the next vessel section. The collection pipe outlet in the middle section will
extend to a height of at least 1 foot below the inlet pipe in the north section to maintain a
saturated treatment section and flow.

The treated (effluent) water will flow by gravity out of the treatment vessel through
an outflow pipe that extends through SVE Trench Segment 6 and the upper zone of the
existing TBCW to Unnamed Ditch. The discharge pipe will be fitted with a valve to prevent
backflow to the reservoir in the event of surface water flooding of the area outside the

TBCW.
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The PRGS location and design details are presented on Drawing C-12 and in
Section 2206 of the Technical Specifications. Design calculations used to determine the size
and configuration of the PRGS are presented in Appendix D.

Waste Management

2.8.1 Excavated Soil Management

After removal and segregated staging of the upper 2 feet of soil from the upper
widened portion of each augmented SVE trench, excess spoils from excavation of the new
SVE trench segments will be temporarily placed in staging areas adjacent to the trenches so
that the biopolymer slurry will drain from the spoils and flow back into the excavation.
Berms and/or silt fencing will be maintained along the Unnamed Ditch to prevent
biopolymer solids or excavation spoils from entering the Unnamed Ditch.

Figure 2-1 is a decision tree for the management of the excess excavated trench soils.
At least one sample from each stockpile of the excavated soil from the augmented SVE
trench excavation will be obtained and tested as specified in the Addendum to the FSP
(Appendix C). Each stockpile of soil (at least one per trench segment) shall be managed
separately according to the decision tree. If the stockpile of soil exceeds the Site-Specific
Soil Exposure Concentrations as listed in Table Z-1-2 in Attachment Z-1 (incorporated as
Table 2-5 in this Design Report)® or the Synthetic Precipitate Leaching Procedure (SPLP)
test results exceed the Acceptable Stream Concentrations listed in Table 2-1 of this Design
Report, the excavated soils will be handled as follows:

« If the soil exceeds the Site-Specific Soil Exposure Concentrations, then the soil
will be treated on site using an ex situ SVE procedure to achieve the Site-Specific
Soil Exposure Concentrations. The ex siru SVE will occur in a treatment cell
constructed on the Northern or Central SVE Treatment Area. The ex situ SVE
soil treatment cell will utilize the existing SVE treatment system (blowers, air
GAC) and the ex situ SVE will be conducted using the same procedures as trench
segments. The design for the ex siru SVE treatment cell is presented on Drawing
C-13; however, the size will be adjusted based on the volume of soils to be

treated.

* The Acceptable Soil Concentrations reflect adjustments from Table 3-1 of the Consent Decree based on consideration
of potential human exposure pathways at the Site as provided for in Footnote 4 of Attachment Z-1, Table Z-1-1 and

Attachment Z-1, Table Z-1-2.
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« Ifthe soil does not exceed the Site-Specific Soil Exposure Concentrations as
listed in Table 2-5 (either before or after on-site treatment, if any) it will be
analyzed using SPLP methods. If the SPLP of the soil exceeds the Applicable
Stream Concentrations as listed in Table 2-1, the soil will either be disposed off
site according to applicable USEPA and IDEM regulations and ARARs or placed
beneath a 12-inch minimum vegetated soil cover of uncontaminated soils on the
Northern or Central SVE Treatment Areas.

o If the soil does not exceed the Site-Specific Soil Exposure Concentrations and
the SPLP analyses do not exceed the Applicable Stream Concentrations, then the
soil will be placed on the Northern or Central portions of the Site and vegetated.

Since the actual volume of soil to be treated will be determined during the
construction phase, a contractor submittal will be provided with ex siru cell details at that
time. The calculations for the anticipated soil excavation volume are contained in Table B-2
of Appendix B. If needed, the ex situ treatment cell will contain up to three 4-inch diameter
slotted PVC pipes connected to non-slotted (solid) 4-inch diameter PVC piping
approximately 5 feet in from the edge of the treatment cell. Solid 4-inch PVC piping will
extend out of the cell and through the wall of the existing Treatment Building. This piping
will be fitted with camlock clamps just inside the building. Flexible hose will be used to
bridge the connection between the solid 4-inch PV C piping and the existing 3-inch SVE
manifold piping in the Treatment Building. The ex situ SVE soil treatment cell shall include
2-inch diameter, slotted air inlet pipe(s) and a vapor monitoring point as shown on
Drawing C-13.

2.8.2 Treated Water and Wastewater Storage

The existing wastewater storage and transfer system is currently operational and is
configured to treat wastewater from either the ECC Site or the neighboring Third Site.
During the construction of the augmented SVE system at the ECC Site, the connection to
Third Site will be closed and the system will be used solely for ECC water. Thereafter, the
wastewater treatment system may be operated by both ECC and Third Site, provided that
separate waste streams are maintained. Simultaneous operation by both ECC and Third Site
can occur through alternating treatment. As previously noted, an additional raw wastewater
tank (T-5) will be required to maintain separate waste streams. Tank T-5 will be constructed
using the same design details as existing tank T-2, including liner, cover, diffuser, and leak
detection system. The design details for Tank T-5 are presented on Drawing C-14 and in
Specification 13050.
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Two temporary tanks (T-6 and T-7) will be utilized to collect water from the
augmented SVE trenches during initial dewatering. Tank T-6 will be staged near Trench
Segment 4 and will receive water from Segments 1, 2, 3, and 4. Tank T-7 will be staged
near Trench Segment 6 and will receive water from Segments 5, 6, and 7. Tanks T-6 and
T-7 will be equipped with centrifugal transfer pumps. If deemed appropriate, the temporary
tanks may be equipped with tank heaters. Electrical service, for both the pumps and the
heaters, will be supplied to each water collection tank location. The design details for Tanks
T-6 and T-7 are presented in Specification 13050.

A 150,000-gallon clean water tank (T-4) currently exists at the Site. This tank will
be used to store treated water prior to discharge Unnamed Ditch. After completion of the
Active Phase and the Phase I Monitoring, consideration will be given to removing the
treatment system including Tanks 2, 4, and 5 and relying on skid-mounted equipment
subject to any need for the treatment facility by Third Site.

2.8.3 Treated Water Discharge Procedures

The Site subsurface water will be treated in batches with sampling of each treated
batch conducted prior to discharge. The treated water samples will be analyzed by the
Contractor® for the parameters listed in the approved effluent limits. Wastewater streams for
the ECC Site and Third Site will not be combined. Once treated and in compliance with
treated water effluent limits, the wastewater will be discharged to Unnamed Ditch at the
Site.

Monitoring Well Installation
Wells S-4B and S-5 will be installed by the Trust’s Engineer after completion of SVE trench

construction. Each well will be double-cased through the till as described in Specification 02268 in
Appendix A. The well locations are provided in Appendix C.

2.10 Decommissioning/Demobilization

Following completion of the Construction Phase, Site restoration activities and all

equipment and materials used to construct the augmented SVE system that are not needed for the
Active Phase of operation will be removed from the Site. Site restoration activities to be conducted

following construction, prior to the beginning of the Active Phase, include:

> Effluent limits were provided by IDEM in 1997 and are included in Table 2-3 and the FSP.
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Removal of all construction and silt fencing.

Placement of topsoil (as necessary) and seed to restore vegetative cover to all disturbed

areas.
Replacement of fence on eastern boundary of Site, with clearing/grubbing, as needed.
Clean out and, if needed, repair of drainage channels.

Removal of any construction trailers and construction equipment not needed for

monitoring/operation phases.

Handling of excavated soil as described in Section 2.8.1.
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3.0 ACTIVE PHASE ACTIVITIES

31 Augmented SVE System Operations

In accordance with the Attachment Z-1 Remedy, the augmented SVE trench system will
operate until the Soil Vapor Standards are achieved. The Contractor shall operate, maintain, and
optimize the system for efficient vapor removal and provide regular operations and status reports.
Continuous operation of the SVE system, except for temporary shutdowns for maintenance and
repairs, is anticipated. Electrical, repair, and soil vapor monitoring costs will be the responsibility
of the Contractor. The Contractor shall notify the Trust when Soil Vapor Standards have been met.

The Soil Vapor Standards were presented in Table 2-2.!° The time required to attain the Soil
Vapor Standards is dependent on the adequate removal of water, the initial concentrations of the
contaminants of concern (COCs), the minimization of short-circuiting, operating air flow rate and
temperature, and the efficient diffusion of air through the soil pores. Based on the previous SVE
activit:es conducted at the Site, the attainment of shutdown standards is expected to occur within
6 monhs of operation of the extraction systems in the augmented SVE system. However, the actual
time may be longer or shorter. If an individual trench segment has reached the Soil Vapor
Standards (Table 2-2), the Trust may request approval from the USEPA, in consultation with
IDEM, to suspend SVE in that trench segment until the end of the Active Phase in order to better
concentrate the augmented SVE system on the remaining trench segments.

3.2 Soil Vapor Monitoring

The augmented SVE system configuration allows collection of vapor samples from each
SVE trench segment and from the combined vapor stream from all operating SVE trenches. Vapor
samples will be collected in accordance with procedures in the Addendum to the FSP, which is
contained in Appendix C. The vapor from each SVE trench will be sampled from the vacuum inlet
manifold port daily (except weekends) during the first week of operation, weekly for the following
4 weeks, and biweekly thereafter during the Active Phase. The individual trench vapor samples will
be analyzed by an off-site laboratory for the selected volatile organic compounds (VOCs) and
semivolatile organic compounds (SVOCs) listed on Table 2-2 in accordance with the Quality
Assurance Project Plan (QAPP) included as Appendix E.

The existing in-line Series 8800 Continuous analyzer will be used to monitor total organics
in the combined vapor stream from the active SVE trench segments. A vapor sample from the
combined vapor will be sent to an off-site laboratory for VOC and SVOC analyses for the first

' Soil Vapor Standards in Table 2-2 are from Table 4-1 of the Revised Exhibit A to the Consent Decree.
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S weekdays of operation. An initial correlation will be developed between the in-line continuous
analyzer results and combined vapor samples sent off site for analysis.

The combined vapor flow rate will be monitored and recorded to provide sufficient data to
calculate the mass of organics removed from the soils and the effectiveness of the system.

3.3  Surface Water Monitoring

During Active Phase operation of the augmented SVE system, the surface water within the
Unnamed Ditch will be monitored semiannually. Surface water samples will be collected upstream
and downstream of the Site and at the Northside Landfill discharge location within Unnamed Ditch,
as depicted on Figure C-1 in the Addendum to the FSP (Appendix C). Surface water samples will
be collected using procedures described in the Addendum to the FSP (Appendix C). The surface
water samples will be analyzed for compounds with Acceptable Stream Concentrations (Table 2-1)
in acccrdance with methods and procedures listed in the Addendum to the FSP. If surface water is
not encountered, the specific sampling event will be considered complete, despite the inability to
gather a full set of data.

3.4  Subsurface Water Monitoring

During operation of the augmented SVE system, the subsurface water within the dewatering
wells in the operating augmented SVE trench and monitoring wells S-1, S-4B, and S-5 will be
sampled semiannually. The locations of the augmented SVE dewatering wells and wells S-1, S-4B,
and S-5 are depicted on Figure C-1 of the Addendum to the FSP (Appendix C). Subsurface water
samples will be collected from wells, as described in the Addendum to the FSP (Appendix C).

The subsurface water samples will be analyzed for compounds with Acceptable Stream
Concentrations (Table 2-1) in accordance with methods and procedures listed in the Addendum to
the FSP. If subsurface water is not encountered in a trench, the specific sampling event for that
trench will be considered complete, despite the inability to gather a full set of data.

Water levels will be measured in each of the seven augmented SVE trench dewatering wells;
wells S-1, S-4B, and S-5; and the TBCW piezometers semiannually during the Active Phase. The
dewatering well data will be used to assess whether the initial dewatering system needs to be
reactivated in order to maintain less than 18 inches of water in the bottom of each trench during the

Active Phase.

3.5  Ex Situ SVE Soil Treatment Cell Monitoring

The soil vapors from the ex situ SVE soil treatment cell (if constructed) will be sampled at
least monthly during active treatment. The soil vapors extracted from the ex situ cell will be
sampled for compliance purposes with restart spike testing as described in Section 3.6. When the
s0il vapors meet the Soil Vapor Standards (Table 2-2), the air flow will be discontinued and the cell
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will be covered with topsoil and seeded, as detailed in the Contractor’s Ex Situ SVE Soil Treatment

Plan.

-
B

3

Active Phase Termination
When the vapor concentrations in all SVE trenches are less than the Soil Vapor Standards, a

restart spike will be performed to demonstrate that the Soil Vapor Standards have been achieved.
The restart spike procedure will include shutting down the entire trench vapor extraction system for
a period of 21 days. Prior to such shutdown, authorization will be obtained from USEPA, in
consultation with IDEM. On restarting the vapor extraction system, all SVE trenches will be
operated as during normal operations for approximately 30 minutes prior to sampling. The vapor
extraction system will then be shut down again so that sampling can be performed under static, non-
extraction conditions.

After purging the sampling tubing, a sample of soil vapor will be collected from each of the
individual SVE well risers into individual Summa canisters. The sampling period for each canister
will be 15 to 30 minutes. These samples will be sent for laboratory analysis.

The analytical results from the seven samples will be compared individually to the Soil
Vapor Standards (Table 2-2). If the analytical results from the any of the trenches exceed the Soil
Vapor Standards, the SVE of that trench will be reactivated for a period of at least 1 week, before
the shut down process described above is repeated.

When the results of laboratory analyses of each of the individual trench well head soil vapor
samples collected from two consecutive restart spikes conducted 2 weeks apart show that the soil
vapor concentrations meet the Soil Vapor Standards at each trench, a water sample will be collected
from the PRGS collection manhole.'' If the water sample meets the Acceptable Stream
Concentrations presented in Table 2-1, then operation of the SVE system will be terminated.

If the water sample collected from the PRGS collection manhole does not meet the
Accertable Stream Concentrations, then operation of the augmented SVE system will continue for
an additional 90 days before resampling the trench water. If no water is available in the PRGS
collection manhole due to dewatering operations, then operation of the SVE system will be
terminated when the restart spike tests meet the Soil Vapor Standards.

Following completion of the Active Phase, Site restoration activities and all equipment and
materials used to during the Active Phase that are not needed for the Phase I Monitoring and Phase
II Long-Term Monitoring may be removed from the Site. Skid-mounted equipment of adequate
size and configuration to meet discharge requirements, along with appropriate power supply, alarm,

autodialer, controls and secondary containment will be available if needed after the permanent

" This sampling will require opening of the valves between the collection piping (SVE screen) and the PRGS
conveyance piping and the valves between the trench segments.
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equipment is removed. The skid-mounted system will be able to be operated year-round and will

include a wastewater treatment system if needed.
Site restoration activities to be conducted following the Active Phase include:

» Removal of aboveground water pipes and hoses, Tank 5, Tank T-6, and Tank T-7.

e Proper drainage of SVE pipelines.

e Decontamination of all process equipment at the ECC Treatment Building.

o Proper treatment/disposal of any solid residues and decontamination wash water.
e Proper disposal of used carbon and carbon canisters.

e Cleaning of decontamination pad and treatment of decontamination water.

» Removal of any remaining office trailers, toilet facilities, and all Contractor

equipment/materials from the Site.

-23- ENVIRON



a

L]

4.0 PHASE I MONITORING

4.1 Phase I Monitoring Overview

The Phase I Monitoring period has been defined as the 1-year period beginning when the
Soil Vapor Standards and Acceptable Stream Concentrations have been achieved in the augmented
SVE trenches. During this period, the augmented SVE trench system will collect till water that will

he conveyed to the PRGS treatment vessel.

4.2 Sampling During Phase I Monitoring

Phase I Monitoring includes quarterly sampling and analysis of surface water (SW-1,
NSL-1, and SW-2) and subsurface water (SVE trench segment dewatering wells and monitoring
wells S-1, S-4B, and S-5) for 1 year after completion of the Active Phase. Quarterly water level
measurements from the TBCW piezometers will also be collected during the Phase I Monitoring
period. During Phase I Monitoring, the PRGS will be inspected on a quarterly basis in conjunction
with the water sampling. Quarterly reports will be provided to the USEPA and IDEM, which will
include analytical results from the analyses performed during the previous quarter and discussion of
any Site issues.

The water level within the augmented SVE trench system will be maintained by gravity
drainage using the PRGS. Control of the water level within the trench system will control the
hydraulic gradient within the till unit across the Site, to prevent the flow of till water around or

below the augmented SVE system.

4.3  Phase I Monitoring Termination Criteria
Performance criteria for the Phase I Monitoring have been defined in Attachment Z-1.
Attachment Z-1 states the actions to be taken in response to each of the performance criteria are as

follows:

o If the quarterly subsurface water samples collected from the augmented SVE trench
system contain VOCs at concentrations greater than Acceptable Stream Concentrations
(Table 2-1), then the PRGS valves will be closed and the augmented SVE system will be
reactivated until the vapor meets the Soil Vapor Standards in Table 2-2. If the SVE
system is restarted, the 1-year Phase I Monitoring period will also restart unless
otherwise agreed to by USEPA and IDEM.

4- ENVIRON



o If the quarterly water levels collected from the TBCW piezometers show that till water is
flowing around the augmented SVE system, then the necessary adjustments will be made
to the PRGS, as approved by USEPA, in consultation with IDEM.

» If'the quarterly surface water samples collected from Unnamed Ditch immediately
downgradient of the Site contain VOCs at concentrations greater than the Acceptable
Stream Concentrations (Table 2-1), then the source of these compounds will be
investigated, further remediation will be evaluated, and, if determined to be necessary by
the Trust or by USEPA, in consultation with IDEM, a proposal will be submitted for
approval by USEPA, in consultation with IDEM.

o Ifthe TBCW is found to be leaking, then the wall will be repaired under a plan approved
by USEPA, in consultation with IDEM. The quarterly water level measurements to be
collected from the TBCW piezometers will be used to confirm the integrity of the
TECW.

o If quarterly sampling of sand and gravel monitoring wells S-1, S-4B, or S-5 show
increasing trends in VOC concentrations that are above Acceptable Stream
Concentrations (Table 2-1), then the cause of the trends will be evaluated and a report
will be submitted for approval by USEPA, in consultation with IDEM, that evaluates the

trends and proposes additional remedial actions (if necessary).

During Phase I Monitoring, the Site will be evaluated for surface re-use that is protective of
the cap, the subsurface water treatment system (including the PRGS), and otherwise
protective of human health and the environment. At the completion of the Phase 1
Monitoring, the SVE treatment plant and its associated above ground storage tanks and
underground piping may be removed (subject to whether they are needed in connection with
water treatment at the neighboring Third Site) and Phase II Long-Term Monitoring will

begin at the Site.

-25- ENVIRON



El]

5.0 PHASE 11 LONG-TERM MONITORING

5.1 Phase II Long-Term Monitoring Overview

The Phase II Long-Term Monitoring period will follow the completion of the 1-year period
of Phase I Monitoring and will be divided into Phase II(a) and Phase II(b). During the Phase II
Long-Term Monitoring period, the PRGS will continue to allow a treated outlet for subsurface
water that accumulates within the augmented SVE trench segments. Monitoring will be conducted

as described below.
5.2 Phase II(a) Long-Term Monitoring Criteria

5.2.1 Phase Il(a) Long-Term Monitoring
Phase II(a) Long-Term Monitoring will last for 2 years and follow the same
sampling schedule as used in Phase I Monitoring.'?

5.2.2 Phase II(b) Long-Term Monitoring

After successful completion of the 2-year Phase 1I(a) Monitoring period, the
remainder of the Phase II Long-Term Monitoring (Phase 11(b)) will commence. The Phase
[1(b) Monitoring includes maintenance of the PRGS system and monitoring of the PRGS
effluent on an annual basis. If inspection of the PRGS indicates bypass, blockage, or other
conditions that could restrict or inhibit its performance, the PRGS will be repaired and/or
reconditioned, in accordance with a plan approved by USEPA, in consultation with IDEM.
If the PRGS effluent exceeds the effluent limits for discharge to Unnamed Ditch in Table 2-
3, the PRGS “bed” will be replaced.

If the fresh PRGS bed cannot meet the required standards, additional measures to
meet the standards will be evaluated and PRGS monitoring frequency may be temporarily
increased to quarterly. Phase II(b) Long-Term Monitoring will continue on a quarterly
schedule until USEPA agrees, in consultation with IDEM, that annual sampling may be
resumed or the USEPA approves cessation of monitoring.

"* If an exceedance of the Acceptable Stream Concentrations is present in the trench dewatering wells during Phase
H(a), the valves to the PRGS will be closed and the augmented SVE system will be reactivated or an appropriate skid-
mounted system will be activated. When the soil vapor meets the Soil Vapor Standards, the PRGS valves will be
opened and the Phase 1I(a) monitoring period will restart.
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6.0 SCHEDULE

Upon USEPA approval of this Design Report, invitations to bid will be sent to potential
Contractors. After receipt and evaluation of bids, the Trust will enter into a Contract with the
selected Contractor. The Trust will advise USEPA, in writing, of its proposed Contractor after
receipt and evaluation of bids (but prior to formally signing a Contract) to ensure that USEPA has
no objections to the proposed Contractor.

The Contractor will be required to prepare the final Design Submittals, the project Health
and Safety Plan, work schedule, and other required plans required in the Technical Specification

(Appendix A) (collectively the “Contractor Submittals™) after the contract is awarded. After review

by the Trust, the Contractor Submittals will be submitted to the USEPA. The augmented SVE

trench system field tasks will be implemented in general accordance with the approved work

schedule.
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TABLE 2-1

Site-Specific Acceptable Concentrations
Enviro-Chem Superfund Site

s

A

Zionsville, Indiana

Acceptable Acceptable Acceptable
Subsurface Water Stream Soil
Concentration Concentration =° Concentration *®
Parameter (ug/L) (ug/L) (ug/@
Vclatile Organic Compounds o
Acetone 3,500 RB 370,000
1,1-Dichloroethene 7MCL 42,000
1.2-Dichloroethene (total) 70 MCL 7.4 SB 5,800
Ethylbenzene 680 MCL 3.280 160,000
Methylene chloride 133 SSB 15.7 1,800
Methyl ethyl ketone 170 LDWHA 250,000
Methyl isobuty! ketone 1,750 RB 75,000
Tetrachloroethene 0.69 RB 8.85 640
Toluene 2.000 MCL 3,400 240,000
1,1,1-Trichloroethane 200 MCL 5,280 280,000
1,1,2-Trichloroethane 0.61 RB 41.8 300
Trichloroethene 5 MCL 80.7 82
Vinyl} chloride 2 MCL 525 13
Xylenes (total) 10,000 MCL 170,000
Semivolatife Organic Compounds
Bis (2-cthylhexyl) phthalate 7.3 SSB 50,000
Di-n-butyl phthalate 3,500 RB 154,000
1,2-Dichlorobenzene 600 MCL 763 220,000
Dijethy! phthalate 28,000 RB 52,100
Isophorone 8.5RB
Naphthalene 14,000 RB 620
Phenol 1,400 RB 570 160,000
Inorganic Parameters
Antimony 15.6 SSB
Arsenic 50 MCL 9.2 SB
Barium 1,000 MCL
Beryllium 4 MCL
Cadmium 10 MCL
Chromium VI 50 MCL 77.6 SB
Lead 50 MCL 19.8 SB
Manganese 7,000 RB
Nickel 150 LDWHA 100
Silver 50 MCL
Tin 21,000 RB
Vanadium 245 RB
Zinc 7.000 RB 123 SB
Cyanide (total) 7,000 RB 17.2 SB
Polychlorinated Biphenyls
Aroclor 1016 0.6 SSB 0.5 SB
Aroclor 1221 1.1 SSB 0.9 SB
Aroclor 1232 0.6 SSB 0.5 SB
Aroclor 1242 0.6 SSB 0.5 SB
Aroclor 1248 0.6 SSB 0.5 SB
Aroclor 1254 0.6 SSB 0.5 SB
Aroclor 1260 0.6 SSB 0.5 SB

Page 1 of 2
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Notes:
RB = Risk Based standard. USEPA, Risk Assessment Guidance for Superfund:

TABLE 2-1

Site-Specific Acceptable Concentrations
Enviro-Chem Superfund Site
Zionsville, Indiana

Volume I - Human Health Evaluation Manual (Part B, Development of Risk-
based Preliminary Remediation Goals), December 1991.

MCL = Drinking Water Maximum Contaminant Level (40 CFR 141).

SSB = Applicable Subsurface Water Background Concentrations as defined as two

standard deviations above the calculated mean of 12 sample sets of
background subsurface water samples. Background subsurface water samples
were collected from wells T-5 and S-1 (see Attachment Z-1, Appendix E,
Tables E-1 and E-3 for calculations).

LDWHA = Lifetime Drinking Water Heaith Advisory. USEPA, Superfund Public Health

2

Evaluation Manual update of November 16, 1987,

SB = Applicable Surface Water Background Concentrations were defined as two

standard deviations above the calculated mean of 12 sample sets of
background surface water samples. Background surface water samples were
collected from the surface water sample location SW-1 (see Attachment Z-1,
Appendix E, Tables E-2 and E-4 for calculations),

Stream Criteria, from Table 1 of the Record of Decision for the site,
September 25, 1987 (or calculated on the same basis) unless otherwise noted.

Acceptable Soil Concentrations are the minimum IDEM RISC non-default
closure levels for commercial/industrial soil direct contact,
commercial/industrial soil migration to groundwater, construction soils, and
the soil saturation limit (see Table 2-1 for calculations).

The Acceptable Soil Concentrations, within the meaning of Exhibit A and the
Consent Decree, will be achieved when the arithmetic average of the soil
sample results for each parameter, assigning all nondetect results a value of
1/2 the detection limit, do not exceed the values set forth in this table by more
than 25%.
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TABLE 2-2

Soil Vapor Standards
Enviro-Chem Superfund Site
Zionsville, Indiana

Soil Vapor Standard

Compound (mg/L) | (ppmv)
Volatile Organic Compounds (VOCs):
Acetone 0.61 244
1,1-Dichloroethene 2 481
1,2-Dichloroethene (total) 3.7 880
Ethylbenzene 37 8,076
Methylene chloride 0.08 22
Methyl ethyl ketone 0.04 13
Methyl isobutyl ketone 0.69 159
Tetrachloroethene 0.11 16
Toluene 107 27,090
1,1,1-Trichloroethane 8.3 1,442
1,1,2-Trichloroethane 0.01 1
Trichloroethene 0.39 68
Vinyl chloride 919.2 338,808
Total Xylenes 595 130,244
Base Neutral/Acid Organics:
1,2-Dichlorobenzene 9.3 1,466
Phenol 0.005 1.3

Source: Table D-1 of Revised Exhibit A, Revision 2, May 7, 1997.
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TABLE 2-3

Effluent Limits for Discharge of Treated Water to Unnamed Ditch'

Enviro-Chem Superfund Site
Zionsville, Indiana

Contaminant of Concern (COC) Discharge Limit (ug/1)
1,1-Dichloroethane 990 °
1,1-Dichloroethene 2
Cis -1, 2-Dichloroethene 2
Trans-1, 2-Dichloroethene 2
Tetrachloroethene 5
1,1,1-Trichloroethane 200
1,1,2-Trichloroethane 42
Trichloroethene 10
Vinyl Chloride 10
bis(2-Ethylhexyl)phthalate 0.68
Di-n-butylphthalate 0.021
Diethylphthalate 7
1, 2-Dichlorobenzene 0.76
Naphthalene 0.069
Phenol 0.57

ug/l = micrograms per liter

! Effluent limits from February 1997 Briefing Memo: Environmental Conservation
and Chemical Zionsville, Indiana Superfund Site, ARAR Effluent Limits, prepared by

George Oliver, IDEM Office of Water Management.

? Effluent limits not set forth in IDEM Briefing Memo. Value represents IDEM Tier 1

Default Ground Water Residential Criterion.
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TABLE 24

Summary of ECC Augmented SVE System Alarms
Enviro-Chem Superfund Site
Zionsville, Indiana

System Component

Alarm Condition

Alarm Instrumentation

Alarm Type / Notification

Dewatering Wells

High water in trench

Transducer in SVE trench
segment dewatering wells
connected to CU300
controller

page operator

Failure of pump or
transducer

PLC

page operator

Temporary Water

Storage Tanks T-6 and T- }7-hgh water in Tank T-6 or T4

Float switch and controller
box

shut down SVE dewatering
pumps, page operator

sump

7
Failure of pump, heater or PLC shut down dewatering pumps,
switch controller page operator
New Tank T-5 High water in Tank T-5 Transducer shut down pumps, page
operator
High water in leak detection
Transducer page operator

PRGS Collection
Manhole

High water in manhole

Transducer and CU300 (use

from dewatering well)

page operator

Failure of pump or tranducer

PLC

page operator

SVE Blower System

SVE entrainment separator
(knockout tank) High Level

float switch at knockout
tank

shut down blower, page
operator

High organics

in-line organic vapor
analyzer at carbon vessel

shut down blower, page
operator to change GAC

Treatment Building

Power failure

PLC

page operator

Floor Sump

float switch in sump

shut down pumps, page

operator
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Ay 2.5
Site-Specific Seil Exposure Concentirations’
Enviro-Chem Superfund Site
Zionsville, Indiana
Commercial/Industrial Soil Migration to
Soil Saturation | Commercial/Industriat Soil Direct Confact Groundwater Construction Soils
Limit Carcinogen Noun-carcinogen Carcinogen Non-carcinogen Carcinogen Non-carcinogen
Cs-l Cui: Cssin Clh!ic C!.I.Iill C!!(t Csscn
Parameter (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acetone 201,292 NE 13,987 NE 370 NE 72,936
1.1-Dichloroethene 930 NE 738 NE 42 NE 3,861
cis-1,2-Dichloroethene 1,001 NE 246 NE 58 NE 1,240
trans-1,2-Dichloroethene 2,138 NE 392 NE 14 NE 2,012
Ethylbenzene 160 NE 9,129 NE 195 NE 36,644
Methylene chloride 3,008 355 12,472 1.8 28 35,203 36,962
Methyl ethyl ketone 28,194 NE 119,270 NE 250 NE 360,827
Methyl isobutyl ketone 8,750 NE 31,537 NE 75 NE 65,900
Tetrachloroethene 115 40 214 0.64 12 4,258 1,093
Toluene 309 NE 3,174 NE 240 NE 16,531
1,1,1-Trichloroethane 642 NE 10,663 NE 280 NE 51,059
1.1.2-Trichloroethane 1,342 24 194 0.30 2.5 2,786 896
Trichloroethene 627 1.7 93 0.082 0.35 21! 224
Vinvl chloride 928 4.8 262 0.013 2.1 319 1,064
Xylenes (total) 170 NE 1,242 NE 426 NE 6,724
1,2-Dichlorobenzene 220 NE 5,103 NE 265 NE 22,889
Phenol 21.329 NE 113,262 NE 160 NE 243,091
Legend:
C,  Soil Saturation Limit (Attachinent Z-1, Appendix D, Table C, Equation 7-3)
Cyic  Commercial/Industrial Soil Closure Level for Direct Contact for Carcinogens (Attachment Z-1, Appendix D, Table C, Equation Al-9)
Cyin  Commercial/Industrial Soil Closure Level for Direct Contact for Non-Carcinogens (Attachiment Z-1, Appendix D, Table C, Equation Al-10)
Casic Commercial/Industrial Migration to Ground Water Contact Closure Level for Carcinogens (Attachiment Z-1, Appendix D, Table C, Equation Al-11)
Cyoun Commercial/Industrial Migration to Ground Water Contact Closure Level for Non-Carcinogens (Attachment Z-1, Appendix D, Table C, Equation Al-12)
C,. Coustruction Soil Closure Level for Carcinogens (Attachment Z-1, Appendix D, Table C. Equation Al1-13)
Cyen  Construction Soil Closure Level for Non-Carcinogens (Attachment Z-1, Appendix D, Table C, Equation Al-14)
NE Not established
Notes:

! Default IDEM RISC equation parameters/exposure assumplions were used for the closure level calculations as included in Attachment Z-1, Appendix D,

Table D. All default exposure equations and human health toxicity default values were used for the calculations as included in Attachment Z-1,

Appendix D, Tables C and F.
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02210
02268
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TECHNICAL SPECIFICATIONS

CONTENTS

General Requirements

Summary of Work

Sequence of Work

Grades, Lines, and Levels

Pre-Construction Work Conference

Health and Safety Plan

Spill Control

Environmental Protection (includes Erosion Control)
Temporary Facilities

Cleaning

Site Work

General Site Preparation

Off-site Transportation and Disposal
Excavation, Backfill, and Compaction
Permeable Reactive Gate System
Augmented SVE Trench Construction
Monitoring Wells

Geotextiles

Vaults and Manholes

DIVISION 13. Special Construction

15050
15100
15110

Wastewater Storage and Transfer System
Ex Situ Soil Vapor Extraction cell
Wastewater Treatment System

DIVISION 15. Mechanical

15050

Piping — General Provisions
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SECTION 01010

SUMMARY OF WORK

PART 1 - GENERAL

1.01 SCOPE

A.

This section includes a brief description of the major components covered under
this contract. The scope of work includes both construction and operation of the
remedial action. A more complete description of the work is provided in individual
sections of these Specifications and on the Drawings. The Contractor shall furnish
all equipment, labor, materials, health and safety, quality control services, and
execution of all work necessary to complete the work for final acceptance as
outlined in the Design Report.

Background. This removal action is subject to the requirements of the Consent
Decree for “Additional Work” and Attachment Z-1 between the United States
Environmental Protection Agency (USEPA) and the ECC Potentially Responsible
Parties (PRPs).

1.02 GENERAL REQUIREMENTS

A.

As minimum requirements, the Contractor shall observe and comply with all
applicable federal, state, and local laws, rules and regulations in conducting the
work. The Contractor shall be responsible for contacting and informing the proper
federal, state, and local agencies of the nature and timing of work activities and for
securing all necessary and applicable permits required to perform the work covered
by this contract.

The Contractor shall protect utility lines and/or appurtenances as well as the cap
over the Northern and Central SVE (soil vapor extraction) Areas. It is the
Contractor’s responsibility to locate existing utilities on site. Any damage shall be
repaired by the Contractor at no expense to the Environmental Conservation and
Chemical Trust Fund (the “ECC Trust”). Any required removal and replacement
for construction access or other reasons shall also be the responsibility of the
Contractor.

Materials and equipment shall be adequate in capacity for the required usage, must
not create unsafe conditions, and shall meet the requirements of all applicable codes

and standards.
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1.03 DESCRIPTION OF WORK

A.

The steps required of the Contractor are described in the Design Report, final
Design Submittals, the Design Drawings and the Contract. The steps include the
implementation of the tasks outlined in Attachment Z-1 to achieve the cleanup
levels described therein and includes the following work.

1.04 SUBMITTALS

1.05

As specified in project specifications and Design Report.

PROJECT/WORK IDENTIFICATION

1.

Site preparation activities, which include all necessary clearing and grubbing
activities, installing temporary construction access driveway, providing electrical
hookups and electricity, where necessary, and installing/repairing erosion and
sediment controls.

Temporary Site Facilities: Provide and maintain temporary site facilities during the
performance of this contract such as office trailers, sanitary facilities, security, and
the personnel decontamination area.

Site Plans: The Contractor shall prepare and implement a Contractor Health and
Safety Plan, Contractor Quality Control Plan, and a Site Operations and
Maintenance Addendum to the existing Operations and Maintenance Plan for use
during construction and operation of the augmented SVE system. The Contractor
shall also be responsible for adherence to the Addendum to the Field Sampling Plan
(where applicable), other approved plans (Decontamination Plan, Spill Control
Plan, Erosion Control Plan, Off-site Disposal Plan, Augmented SVE Trench
Construction Plan), and the approved Project Schedule. An Ex Situ SVE Soil
Treatment Configuration Plan shall be submitted for approval as soon as possible
after determination of the soil volume (if any) to be treated.

Construct on-site wastewater storage tank and fit to the existing wastewater
treatment system (with new carbon vessels), and a temporary water transfer system.

Upgrade existing ECC SVE vacuum system as required for operation of the facility
for the duration of the program.

Install new SVE trench sections to augment existing system.
Construct ex situ soil treatment cell, if needed.

Install a permeable reactive gate (with water carrier pipe system) to be used at
completion of the SVE operations.

01010-2
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10.

11.

12.

Operate and maintain the SVE system, including initial dewatering of the SVE
trenches, until the Soil Vapor Standards set forth in Table 3-1 of the Design Report
are achieved; including treatment/disposal of wastewater and electricity costs.

Submittal of an “as-built” report (Contractor Submittal) upon completion of Active
Phase construction activities. All required Contractor-prepared post-completion
documentation set forth in the Technical Specifications shall be submitted
according to the agreed-upon schedule. In addition to the information required in
the Technical Specifications and the Construction Submittals, the Contractor shall
provide quantities and types of materials removed from off-site or handled on-site,
methods of removal and disposal, the ultimate destinations of disposed materials,
and other relevant documentation generated during the removal action.

Demobilization of Site of all Contractor equipment, and removal of the temporary
facilities after completion of the Active Phase and site restoration. The Contractor
shall leave the site security fence and gates, equipment decontamination pad, the
wastewater storage pad, and utilities on-site after shutdown of SVE System
operations. At the completion of the construction work, all temporary site facilities
shall be removed from the Site, except those that are required during the operations
phase or as requested by the Trust.

All other activities to satisfactorily complete all work covered by these
Specifications, final Design Drawings, and the final Design Report not specifically
discussed but necessary for the project construction and final acceptance. All other
work required by the ECC Trust under the terms of this contract.

1.07 AVAILABLE SITE INFORMATION

A.

The following background documents shall be provided by CD ROM disk. The
additional documents listed below provide background information and supporting
technical rationale upon which the specifications and drawings are based and do not
contain additional work requirements.

November 1997 100% SVE and WWT Design and drawings
CPT logs/elevations

Attachment Z-1

Consent Decree

Revised Remedial Action (Exhibit A), Revision 2, May 7, 1997

DR

PART 2 - PRODUCTS — Not Applicable

PART 3 - EXECUTION - Not Applicable

END OF SECTION
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SECTION 01015

SEQUENCE OF WORK

PART 1-GENERAL

1.01  GENERAL SEQUENCE OF WORK ACTIVITIES

A.

The individual work tasks at the Site shall be conducted in the general sequence
indicated in this section. The general sequence includes both concurrent operations
and operations that must be completed before or after other construction activities.
Except as provided in Part B below, the sequence of work shall not be changed
without the prior written approval of the ECC Trust’s Engineer (the “Engineer”).

The Contractor is hereby notified that the site support zone, material storage
areas and work area between the existing cap and the east slope are very
limited in areal extent as shown on the drawings. Materials and equipment
logistical planning and scheduling are critical to successful implementation of
the work.

Changes to the general sequence of work shall be approved by the Trust prior to the
Contractor’s submittal of his final work schedule.

The following general sequence of work shall be used on the project (see other
Technical Specification and Design Report for details of work):

I.  Preparation of project submittals. The Contractor will assist the Trustees in
negotiating to obtain IDEM and USEPA approval of the submittals.

3]

Site preparation

a.  Mobilization of Contractor equipment, personnel, and temporary
facilities required for construction activities to the Site after the ECC
Trust gives the Contractor written notice to proceed with construction:

b. Installation of erosion controls and temporary access roads.

c Utility relocation, as needed.

d.  Installation of new water storage tank, T-5, prior to need for water
storage.

01015-1
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Construction

Install SVE Trenches with SVE and PRGS piping. Note that a buried

a.
sheet pile wall exists in the vicinity of Trench Segments 4 and S, which
may need to be removed or cut off during ASVES trench construction.

b.  Install dewatering equipment, wells, pumps, temporary tanks, water
lines.

c.  Construct ex situ soil treatment cell, if needed, install SVE piping to
vacuum system, construct PRGS vault/infiltration area.

d.  Repair any damage to existing cap or cap, reseed, regrade, as needed.

Testing

a.  Perform dewatering test prior to acceptance of SVE trench construction.

Operations

a. Initial dewatering of SVE Trenches.

b.  SVE operations with dewatering as needed; concurrent ex situ treatment
cell operation, if needed.

c.  Upon completion of SVE activities, connect SVE screen to PRGS

conveyance piping and open connection to PRGS treatment vault.

Demobilization (at end of Active Phase)

a.

b.

Removal of temporary facilities; replacement and restoration of site
fencing, vegetative cover, etc.

Removal of Contractor equipment and personnel from the Site.

PART 2 - PRODUCTS —~ Not Applicable

PART 3 - EXECUTION - Not Applicable

END OF SECTION
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SECTION 01050

GRADES, LINES, AND LEVELS

PART 1 - GENERAL

1.01  DESCRIPTION

A.

All work under this Contract shall be performed in accordance with the lines and
grades shown on the Design Drawings or as directed by the Trust’s Engineer. Plans
of existing site conditions are included in the Design Drawings. It shall be the
responsibility of the Contractor to verify that the plans furnished are a true
representation of the conditions of the site. Any error or apparent discrepancy in
the data shown, or omissions of data required for accurately accomplishing the
stakeout survey shall be referred immediately to the Trust’s Engineer for
interpretation or correction.

All survey work shail be performed by the Contractor at its expense. The
Contractor shall employ a land surveyor registered in the State of Indiana that has
competently qualified personnel and all necessary instruments, stakes and other
material to perform the work. While its use is not mandatory, the following
engineering firm is familiar with the site and the site benchmarks:

Schneider Engineering
Historic Fort Harrison
8901 Otis Avenue
Indianapolis, IN 46216

Contractor shall establish all base lines for the location of the principal component
parts of the Work, together with a suitable number of benchmarks. Based upon the
information provided by the Design Drawings, the Contractor shall develop and
make all detail survey stakes for all working points, lines and elevations. Locations
of the augmented SVE trenches, and permeable reactive gate system shall be laid
out and later confirmed by a licensed surveyor.

The Trust’s Engineer may check all or any portion of the Work, and the Contractor
shall afford all necessary assistance to the Trust’s Engineer or their subcontractor in
carrying out such checks. Any necessary corrections to the Work shall be
immediately made by the Contractor at no additional cost to the Trust. Such
checking by the Trust’s Engineer shall not relieve the Contractor of any
responsibilities for the accuracy or completeness of its work.

Contractor shall be responsible for informing the surveyor regarding the Health and
Safety requirements and enforcing such requirements.

01050-1



1.02 SUBMITTALS

A. Name, address, telephone number of the surveyor to the Trust’s Engineer at least
1 week prior to the start of survey activities.

B. Valid Insurance Certificate for the surveyor at least 1 week prior to the start of
survey activities.

1.03  QUANTITY SURVEYS
A. No quantity surveys are anticipated.
104. QUALITY CONTROL

A.  The Contractor shall employ a land surveyor registered in the State of Indiana and
acceptable to the Trust’s Engineer Representative to perform the survey work.

B.  Contractor shall submit a valid insurance certificate for the surveyor.
C. All coordinates and elevations shall be surveyed to 0.01 feet.

D. All survey coordinates shall be correlated to the site benchmark.

PART 2 — PRODUCTS - Not Applicable

PART 3 - EXECUTION - Not Applicable

END OF SECTION

01050-2
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SECTION 01210

PRE-CONSTRUCTION WORK CONFERENCE

PART 1 - GENERAL

1.01

1.02

SCOFE

A.

This section covers the conference required after the Notice to Proceed but prior to
commencing with construction.

PRE-CONSTRUCTION WORK CONFERENCE

A.

B.

C.

D.

Prior to any site work being formed, a Pre-Construction Work Conference will be
held between the Contractor, Trustees, the Trust’s Engineer and any major
subcontractors. Attendance by the Contractor’s Site Superintendent, quality control
nersonnel, and safety personnel will be required. The USEPA and IDEM will be
invited to attend.

The purposes of this conference are to further define the quality control system,
review Contractor submittals and discuss project sequencing. The specifics of the
Contractor’s emergency procedures and health and safety requirements will be
presented so that they are understood by all those directly related to the site work.
Other Contractor procedures will also be discussed and any modifications will be
discussed.

At least 10 working days prior to the Pre-Construction Work Conference, the
Contractor shall submit to the Trust’s Engineer the required project submittals. The
CQC Plan will be reviewed to provide an understanding of the quality control
system. The Contractor’s Progress Schedule will be discussed. Questions
concerning administrative requirements, chain of command or any other aspect of
the project may also be addressed.

Pre-Construction submittals shall include (but not be limited to):

Contractor Site-Specific Health and Safety Plan

Spill and Contingency Control Plan

Erosion and Sediment Control Plan

PRGS materials supplier

Augmented SVE Trench Construction Plan, including slurry specialist resume
Manhole specifications

In addition, if off-site disposal is required, an Off-site Disposal Plan shall be
required prior to removal of wastes.
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E. The Pre-Construction Work Conference shall be arranged by and paid for by the
Contractor at a location and date acceptable to the ECC Trust representatives.

PART 2 - PRODUCTS - Not Applicable

PART 3 - EXECUTION - Not Applicable

END OF SECTION

01210-2
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SECTION 01390

HEALTH AND SAFETY PLAN

PART 1 - GENERAL
- 1.01  DESCRIPTION

A.  The Contractor shall develop a Site-Specific Health and Safety Plan (HASP) for the
Work which at a minimum complies with the project Health and Safety Plan.

1.02 RELATED WORK NOT INCLUDED
The Site-Specific HASP shall include all phases of the Work.
1.03  SUBMITTALS

A.  Site-Specific HASP shall be submitted to the Trust at least 10 days prior to the Pre-
Construction Conference.

1.04 PERFORMANCE OF WORK

A.  All workers at the site must have current OSHA HAZWOPER 40-hour training for
all intrusive activities (e.g., excavation, soil/ground water/waste handling, etc.) and
any other activities during which workers may be exposed to potentially
contaminated materials (e.g., equipment decontamination).

B.  Contractor shall have exclusive and complete control over his employees,

subcontractors and vendors and shall be solely responsible for their acts. Trust’s

» Engineer may notify Contractor when any employee on the project site is, in his
opinion, incompetent or disorderly, or has refused to carry out the provisions of the
Contract, or has used threatening or abusive language to any person on the work, or

’ is otherwise unsatisfactory. Upon Contractor’s receipt of such notice, such
employee shall be discharged immediately from the work and shall not be
employed again on the project, except with the written permission of the Trust’s

' Engineer.

C. Contractor is solely responsible for compliance with health and safety requirements
! associated with the Work. The Trust and the Trust’s Engineer will not be held
responsible in any way for the Contractor’s compliance with all or any standards
and regulations promulgated under the Federal Occupational Safety and Health Act
of 1970 and other similar state or local statutes.
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1.05 SITE SPECIFIC HEALTH AND SAFETY PLAN (HASP)

A. The Contractor shall be responsible for the development and implementation of a
site-specific HASP in order to ensure safe operations for all aspects of work
covered by this Contract. The plan shall be based on all applicable Occupational
Safety and Health Administration (OSHA) standards and regulations. Ata
minimum, the Contractor’s HASP shall identify a safety and health officer and shall
address the following items: .

Identification of work zones for personnel protection;

Training of Contractor personnel;

Medical surveillance;

Communication;

Emergency and first aid requirements;

Personal safety clothing and equipment;

Personal hygiene; -

Air monitoring (personnel) and action levels;

Regulated material control;

10.  Dust control; "

11. Personnel cleanup procedures;

12.  Handling and transportation of materials;

13.  Trenching and shoring procedures; "

14.  Confined space entry (if applicable);

15.  Contingency plans for adjustment of work procedures for protection of Trust’s
Engineer, Trust’s representatives, workers, adjacent residence occupants, and "
transients; and

16. Emergency response plan.

LI b —
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B.  The Site-Specific HASP shall comply with OSHA 29 CFR 1904, 1910, 1926, and
1929.

C. Contractor shall submit the HASP to the Trust’s Engineer at least 10 days prior to
the Pre-Construction Work Conference. The Contractor shall revise and re-submit,

if necessary, the HASP addressing the Trust Engineer’s comments. "

D. The HASP shall comply with the Project Health and Safety Plan prepared by the
Trust’s Engineer which will be made available to the Contractor for review. -

PART 2 - PRODUCTS - Not Applicable

PART 3 - EXECUTION — Not Applicable

END OF SECTION "

01390 -2

LD



8

nnnnn

SECTION 01460

SPILL CONTROL



SECTION 01460

SPILL CONTROL

PART 1 - GENERAL
1.01  DESCRIPTION

A. Contractor shall provide equipment to perform emergency measures required to
contain any spillage and to remove spilled materials and soils or liquids that become
contaminated due to spillage. This collected spill material will be properly handled
at the Contractor’s expense. This includes spillage during excavation, construction
of components described in the Design Report, loading/unloading equipment, on-
site fueling of equipment, decontamination, and pumping/transport of subsurface
water and other waste materials.

1.02 RELATED WORK NOT INCLUDED
A. Section 01390 — Health and Safety Plan
1.03  SUBMITTALS

A. Spill Control and Contingency Plan; submit to Trust’s Engineer for review and
comment at least 10 days prior to the Pre-Construction Conference.

B.  Spill Response Report, if necessary.

PART 2 - PRODUCTS
2.01  MATERIALS

A. Contractor shall provide means, methods, and facilities required to prevent
contamination of Unnamed Ditch, Site drainage ditches, Finley Creek on-site and
off-site soil and subsurface water, uncontaminated structures, equipment or material
by spills from Site operations.

B. Contractor shall provide control of any unexpected spills by providing the following
minimum equipment on site at all times during work activities:

—

Clean fill, or other non-combustible absorbent;
Shovels; and
Wash water for decontaminating tools and equipment.

(VOIS O]
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PART 3 - EXECUTION

3.01 SPILL CONTROL AND CONTINGENCY PLAN

A.

Contractor shall take measures to control and contain any spills immediately,
including but not limited to the following:

1.

)

Isolate hazardous areas and keep unnecessary personnel away and, if
necessary, up wind.

Prevent personnel from contacting spilled material without proper personal
protective equipment.

Use foam suppressant to reduce vapors and dust, as needed.

Use containment and diversionary measures as required to prevent spills from
entering surface waters, ditches and drains.

Identify all on-site above ground tanks and take measures to protect against
and control any spills.

Contractor shall provide curbing or loading pad as needed to protect the Site
diversion ditches, Unnamed Ditch, Finley Creek, support zones and access roads
from spillage from supply trucks or tanks, during mixing/installation of biopolymer
slurry, during water transfer, equipment fueling or other construction activities.

Decontamination Procedures:

1.

[\

Lo

Decontamination may be required after cleanup to eliminate traces of the
substance spilled or reduce it to an acceptable level as determined by the
Trust’s Engineer.

Contractor shall provide equipment and personnel to perform decontamination
measures that may be required to remove spillage from previously
uncontaminated structures, equipment, material or existing ground. Cleanup
may require removal of previously uncontaminated soil.

Personnel decontamination may include showers and cleaning or disposing of
clothing and protective equipment, as appropriate.

Spill Reporting:

1.

After each spill, the Contractor shall assess whether a “reportable spill” has
occurred based upon the material spilled and quantity. If needed, a spill report
that identifies the date, location, and cause of each spill, the type and quantity

01460-2
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of material spilled, and the corrective action taken, should be submitted to the
Trust’s Engineer appropriate regulatory authorities.

For a reportable spill, the spill report must be submitted within 24 hours after
the spill occurred. If a reportable spill occurs, the Trust’s Engineer must be
notified of the spill before the end of the day of the spill.

END OF SECTION
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SECTION 01502

ENVIRONMENTAL PROTECTION

PART 1 - GENERAL

1.01

1.02

1.03

1.04

DESCRIPTION

A.

The Contractor shall furnish all labor, equipment, and materials required for
environmental protection during and as the result of construction operations under
this Contract, Design Report and Design Drawings. Environmental protection
requires consideration of air, water and land, and involves noise and solid waste
management as well as other pollutants. Contractor’s personnel performing
intrusive work must have current OSHA 40-hour training for hazardous waste
operations.

SUBMITTALS

A.

The Contractor shall prepare and submit an Erosion and Sediment Control Plan to
the Trust’s Engineer. The plan shall follow the requirements herein specified.

NATURAL ENVIRONMENT

A.

The Contractor shall comply with all state and federal laws, rules and regulations
pertaining to the preservation and protection of the natural environment, and bear
fully all civil and/or criminal penalties that may arise from the work operations of
Contractor, whether such penalties are assessed against the Trust, Trust’s Engineer,
or Contractor.

The Contractor shall conduct its activities and shall program its intrusive and
restorative operations in such a manner as to minimize pollution of Finley Creek,
Unnamed Ditch, and adjacent driveways from erosion of excavated or exposed
soils, and backfilled material during periods of excavation and during periods of
surface water runoff. The Contractor shall reduce the area and duration of exposure
of all erodible soils to the maximum extent practicable. If used, pipeline berms
shall be protected by erosion control blankets or equivalent. If damaged, diversion
channels shall be lined with concrete revetment, riprap or equivalent.

SOIL EROSION AND SEDIMENT CONTROL PLAN

The plan shall include location and construction details of the Contractor’s measures
proposed to control erosion and sedimentation and include measures to maintain those
controls throughout the project until site restoration is complete (i.e., when final seeding
is established).
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PART 2 - PRODUCTS

201 GENERAL

A.  All materials shall be in accordance with the plans for environmental protection and

shall conform to federal, state, and local regulations.

2.02 MATERIALS

A.

The following materials may be used in conjunction with this Work, for specific
erosion and sediment control applications:

Silt Fence

Hay Bales

Topsoil

Riprap

Concrete Structures
Absorbent Socks
Crushed Stone

Silt Fence Geotextile

PNV W

PART 3 - EXECUTION

3.01 GENERAL

A.

It is the Contractor’s responsibility to determine the means and methods necessary
to fully comply with the requirements of this section.

It is intended that the resources within the project boundaries and outside the limits
of permanent work performed as described in the Design Report be preserved in
their present condition, or be restored to a condition after completion of
construction, that will appear to be natural and not detract from the appearance of
the project. The contractor shall confine its construction activities to areas defined
on the Design Drawings except with written approval of the Trust’s Engineer.

Limits of working areas include areas for storage of construction material, and shall
be cleared in a manner which will enable satisfactory restoration and which will not
affect the environment during or after the construction period. The Contractor shall
not enter beyond the working limits of the working area except with written
approval of the Trust’s Engineer and/or the private property owner(s).

The location of areas for storage of the Contractor’s materials required temporarily

in the performance of the Work, shall be within the limits of the Site and Support
Zone, or temporary storage areas established for this Work.
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3.02 PROTECTION OF WATER RESOURCES

A.

The Contractor shall not pollute streams, lakes or reservoirs with bentonite,
bentonite-type products such as Impermix, guar slurry, fuels, oils, bitumens,
hydrogen peroxide, calcium chloride, acids or any other harmful materials used or
generated during completion of the removal action. It is the responsibility of the
Contractor to investigate and comply with all applicable Federal, State, County and
Municipal laws and regulations concerning pollution of rivers, streams and
impounded water. All work under this Contract shall be performed in such a
manner that objectionable conditions will not be created in streams through, or
bodies of water adjacent to. the project area.

Surface drainage from cuts and fills within the construction limits, whether or not
completed shall be graded to control erosion within acceptable limits. Temporary
erosion and sediment control measures such as berms or dikes, if required to meet
the above standards, shall be provided and maintained until permanent drainage and
erosion control facilities are completed and operative. The area of bare soil
exposed at any one time by construction operations should be held to a minimum.

At all times of the year, special measures shall be taken to prevent chemicals, fuels,
oils, greases, bituminous materials, waste washing, herbicides and insecticides, and
cement from entering Site soils and adjacent water bodies.

No materials, wastes, effluent, trash, garbage, oil, grease, chemicals, etc., shall be
stored in areas adjacent to Unnamed Ditch, site perimeter ditches, Finley Creek, or
other waterways. If any waste material is dumped in an unauthorized area, the
Contractor shall remove the material and restore the area to the condition of the
adjacent undisturbed area.

3.03 MAINTENANCE

A.

The Contractor shall dispose of discarded debris from any source whatsoever, in
accordance with local and federal regulations.

The Contractor shall frequently remove materials no longer required on the site,
such as excess excavated material, forms, temporary structures and similar
materials and equipment so that, at all times, the site, access routes to the site and
any other areas disturbed by site operations shall present a neat, orderly,
workmanlike appearance. Contractor is responsible for cleaning and maintenance
of all subcontractor staging areas.

Before final payment, the Contractor shall remove all surplus material, false work,
temporary structures, including foundations thereof, and debris of every nature
resulting from his operations, and put the site in a neat, orderly condition; and
restore all areas which have been used or disturbed by his operations, to their
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original condition or to condition satisfactory to and approved by the Trust’s
Engineer.

3.04 EROSION CONTROL

A.

E.

Unless otherwise permitted by the Agencies having jurisdiction, control measures,
in the absence of other locally established limitation, must be adequate to assure
that turbidity in the receiving water due to the runoff of silt and clay will not be
increased to more than 25 nephelometric turbidity units (NTu) above normal for the
condition prevailing.

The banks of Finley Creek and Unnamed Ditch are to be protected during
construction.

Earthmoving vehicles, construction ponds, or pumps shall not discharge any
petroleum product or accumulated sediment to Finley Creek or Unnamed Ditch.

Silt fencing will be maintained along the banks of Unnamed Ditch and site
Diversion Channels located adjacent to the SVE trench and thin barrier curtain wall
alignments.

1. The filter fabric shall be fastened to the silt fence posts at the top, center, and
bottom with staples. The filter fabric and fence shall bury at least four inches
below grade and shall extend at least two feet above grade.

2. Replace silt fence as needed during construction to ensure adequate
protection. Remove excess soils in front of silt fence, as needed, during

construction to ensure adequate protection.

Erosion control measures shall be maintained until grass growth is established.

3.05 DUST CONTROL

A.

The Contractor shall keep all excavations, embankments, stockpiles, haul roads,
permanent access roads, temporary waste staging areas, and all other work areas
within the project boundaries free from dust that would cause a hazard or nuisance
to others or contaminate surface water.

The Contractor shall, at his expense, keep dust under control at all times on all
roadways, and other areas adjacent to the work or on the site of the work including
after working hours, Saturdays, Sundays and holidays. Contractor assumes
responsibility for any Contract delays or work stoppages due to inappropriate dust
control measures.
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Approved temporary methods of stabilization consisting of motor sweepers,
vacuums, spraying water, and a combination of these methods, will be permitted to
control dust.

1. Spraying water shall be applied at such intervals as to keep all parts of the
disturbed area at least damp at all times, and the Contractor shall have
sufficient suitable equipment on the job to accomplish this. Dust contro] shall
be performed whenever a dust nuisance or hazard occurs.

2. Water shall not be salty or brackish; water shall be free of oil, acid and
injurious alkali or vegetative matter.

Calcium chloride shall not be used.

U8

4.  Bankert Pond water may be used for dust control if there is an agreement
between the Trust and the Property Owner concerning such usage.

All areas undergoing excavation, grading, filling and cutting are subject to dust-
inhibiting practices. The use of liquid palliative and penetrating asphaltic materials
will not be permitted. Dust-inhibiting practices shall be applied to non-traffic areas
subject to blowing as temporary treatment.

3.06 NOISE CONTROL

A.

The Contractor shall use every effort and means possible to minimize or eliminate
noise caused by his operation which the Trust’s Engineer may consider
objectionable. The Contractor shall provide working machinery, designed to
operate with the least possible noise. Heavy equipment shall not be operated before
7:00 A.M. or later than 9:00 p.m.

3.07 PROHIBITED CONSTRUCTION PROCEDURES

A.

The Contractor is advised that the disposal of excess material in wetlands, diversion
ditches, stream corridors, and floodplain is strictly prohibited. Any violation of this
restriction by the Contractor or any person employed by him will be brought to the
immediate attention of the responsible regulatory agencies, with a request that
appropriate action be taken against the offending parties. Therefore, the Contractor
will be required to remove the fill at his own expense and restore the area impacted.

The Contractor shall comply with the following requirements regarding prohibited
construction procedures as follows:

1. Filling of wetlands or floodplain areas beyond the location and elevations
identified.
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Indiscriminate, arbitrary or capricious operations of equipment in any stream
corridors, any wetlands or surface waters.

Pumping of silt-laden water from trenches or other excavations into any
surface waters, any stream corridors or any wetlands.

Damaging vegetation adjacent to, or outside of, the identified work area.

Disposal of trees, brush and other debris in any stream corridors, any
wetlands, any surface waters, or at unspecified locations.

Open burning of project debris.

Location of storage stockpile areas in environmentally sensitive areas.

END OF SECTION
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SECTION 01510

TEMPORARY FACILITIES

PART 1 - GENERAL
1.01 DESCRIPTION

A. The Contractor shall be responsible for arranging and providing all construction
facilities and temporary controls as specified herein and as required for the proper
and expeditious prosecution of the Work. The Contractor shall pay all costs for
such facilities and controls, unless otherwise specified, until such facilities and
controls are removed from the site. Construction facilities and temporary controls
shall include the following activities:

1. Providing temporary sanitary facilities during the course of the site operations
for all site personnel.

o

Establishing equipment and materials staging, storage and laydown areas.

Implementing appropriate engineering controls to mitigate migration of
potentially contaminated materials and/or liquids from the site during the site
remediation operations.

W

4. Providing field office facilities for Contractor, Trust’s as required, and
necessary Contractor storage facilities. Contractor is responsible for arranging
their own communications, electricity, and all other required utilities.

5. Providing fire protection, lighting, safety equipment, and equipment
decontamination as required by OSHA, local regulations, and the
specifications herein.

B.  The Contractor shall obtain all required permits and connections for temporary
utility service. The National Electrical Code and all Local, State and Federal codes,
laws, and regulations remain in full effect.

1.02  RELATED WORK NOT INCLUDED

A. Section 01710 — Cleaning

1.03  SUBMITTALS

A. None.
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1.04

1.05

1.06

1.07

1.08

ACCESS ROADS

A. Temporary driveway(s) for construction traffic shall be as shown on the Design
Drawings and/or as approved by the Trust’s Engineer.

B. Provide means of removing mud from vehicle wheels before entering streets.
PARKING

A. The Contractor shall locate suitable parking areas on the site or adjacent to the site
as shown on the Design Drawings or as approved by the Trust’s Engineer.

PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean
and orderly condition.

B. Remove waste materials, debris, and rubbish from the site, as needed, and dispose
of off site.

REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove portions of all SVE risers piping, and dewatering wells within 2 feet of the
surface upon approved completion of the work at the end of Phase I Monitoring.

B. Restore permanent facilities used during construction to specified condition. The
Contractor shall be responsible for all damages to properties inside or outside of the
ECC Site shown on the Design Drawings such as structures, fences, walls, and
lighting, etc., that may result from his operations and shall restore same to their
original condition a soon as possible and prior to completion of this Contract.

C.  Abandon thin barrier curtain wall piezometers and Site monitoring wells in
accordance with Indiana regulations upon approved completion of Phase 1
Monitoring.

PROTECTION OF PROPERTIES, STRUCTURE, AND UTILITIES

A. Provide and maintain proper protection from all damage resulting from the
performance of the work as specified and/or carried out for all properties,
structures, underground and overhead utilities which are within or adjacent to the
work area. Any damage resulting from lack of proper protection of the Work shall
be repaired at the expense of Contractor.

B. Contractor’s equipment working in the vicinity of overhead lines shall at all times
be grounded to protect persons and property.
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Caution shall be exercised in the movement of construction equipment and
personnel under, around, and over existing lines and structures (including the
diversion channels, aboveground piping and other aboveground equipment, and
extraction wells) in the immediate work area. If overhead lines are removed,
coordination with the adjacent Third Site is required.

Wherever in this specification the Contractor is required to provide protection for
materials, equipment, property, or completed or partially completed work, it shall
be understood that such protection shall include protection from vandalism or other

related acts, as well as protection from damage resulting from the performance of
the Work.

It is the responsibility of the Contractor to contact the owners of the various utilities
in the area of the site prior to starting work on this Contract and also during
construction, and determine the exact location of any structures, gas or water mains,
electric conduits, answer lines, and all service lines the utilities may have at the site
of the Contractor’s work, so the Contractor may locate and protect them.

The Contractor assumes all responsibility and liability for property damage and
bodily injury that may result from damaging or disturbing any structures, facilities,
water and gas mains or electric conduits.

The Contractor shall be responsible for all damage to utilities, structures, power
lines, gas, water and drain lines, tanks, sewers, etc., that may result from his
operations and shall restore same to their original condition as soon as possible and
prior to completion of his Contract.

1.09  FIRST AID FACILITIES

A.

The Contractor shall provide and maintain first aid equipment in the various work
areas, and provide for the treatment of minor injuries to employees. Contractor will
not be required to provide such treatment to employees of other Contractors or of
Trust’s Engineer. Contractor shall designate personnel with qualifications to
administer first aid. Contractor shall be responsible for transportation and treatment
of employees with injuries in accordance with their Health and Safety Plan.

The Contractor shall provide trained and certified personnel to administer Cardio
Pulmonary Resuscitation (CPR) in accordance with their Health and Safety Plan.
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PART 2 - PRODUCTS

2.01

2.02

MATERIALS

A.

Contractor’s facilities shall be of adequate size and content for his administration of
the contract, storage of materials required for installation, and provision for
personnel shelter.

Equipment required for the personal safety of workers shall be furnished in full
compliance with specific safety requirements of local, and federal agencies
including OSHA.

FIELD OFFICES FOR TRUST’S ENGINEER AND USEPA

A.

The existing field office trailer can be used for the Trust’s Engineer and USEPAs
use. Any other office space required shall be supplied, installed, and maintained by
the Contractor.

Contractor shall provide electrical hookup to the existing office trailer and shall be
responsible for all electrical charges.

PART 3 - EXECUTION

3.01

PERFORMANCE

A.

Field offices and storage trailer shall be sited in approved locations and properly set
up for all anticipated weather conditions.

Contractor shall provide sufficient bottled drinking water to all site personnel
during construction.

END OF SECTION
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SECTION 01710

CLEANING

PART 1 - GENERAL
1.01  DESCRIPTION
A.  The Contractor shall furnish all labor, materials, and equipment required to
maintain ECC Site free from waste, debris, and dirt caused by Augmented Soil
Vapor Extraction work.
B. At the completion of work, Contractor shall remove waste materials, rubbish, tools,
equipment, machinery, and surplus material. The Contractor shall clean all sight-
exposed surfaces; leave Site clean and neat.

1.02  RELATED WORK NOT INCLUDED

A. Section 01510 — Temporary Facilities

PART 2 - PRODUCTS
2.01 MATERIALS

A. Cleaning materials shall only be those recommended by the manufacturer for the
surface to be cleaned.

PART 3 - EXECUTION
3.01  DURING CONSTRUCTION AND OPERATION

A.  Contractor shall execute cleaning to ensure that treatment buildings, sheds, and
grounds are maintained free from accumulations of waste and debris.

B.  Contractor shall wet down dry materials and rubbish, as needed, to prevent blowing
dust.

C.  Contractor shall, as needed, clean the Site, including back blading earthwork areas
as necessary to remove ruts and major surface irregularities, dressing stockpiles,
and disposing of waste and debris.

1.  Contractor shall maintain a solid nonhazardous waste roll off container on site

at all times. The roll off shall be disposed at a secure landfill USEPA landfill
and replaced when full.
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2. Contractor shall remove tracked dirt off of adjacent driveway, and local roads
as needed.

D. Contractor shall remove snow and ice from construction surfaces as conditions
require and spread sand over ice patches, as needed, to decrease slip hazard.

3.02 FINAL CLEANING
A.  Contractor shall clean the Site of rubbish, litter and other foreign substances.
Sweep paved areas broom clean; remove stains, spills and other foreign deposits.
Remove waste materials from the Site and dispose of in a lawful manner.
B. Contractor shall remove temporary facilities installed for protection of the Work

during construction.

END OF SECTION
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SECTION 02110

GENERAL SITE PREPARATION

PART 1 - GENERAL
1.01 DESCRIPTION

A.  The Contractor shall furnish all labor, materials, and equipment required to perform
all site preparation as shown on the Design Drawings and specified herein.

1.02  RELATED WORK NOT INCLUDED
A. Section 1502 - Environmental Protection
1.03  SITE PREPARATION
A. Contractor shall locate and label all underground utilities within the site, especially
those near the new SVE trenches and buried piping alignments. Contractor shall
arrange for power lines located along the alignment to be de-energized during
trenching activities in the vicinity, if needed.
B. Install/maintain erosion and sediment controls as required by Section 01502.
C. Clean existing Decon Pad.

D. Level and prepare pad area for additional water storage tank (T-5).

E.  Provide connection to electricity for pumps, field instrumentation, and temporary
facilities.

F.  Add gravel as needed in parking areas, equipment areas and temporary access
roads.

G. Clear and grub, as needed, and provide working platform for thin barrier curtain
wall installation equipment as shown in the Design Drawings.

PART 2 - PRODUCTS
2.01 FENCING
A.  As part of the site decommissioning activities, commercial grade fencing with

vertical supports not less than 10 feet apart (including concrete footings for vertical
supports) shall be installed east of the completed curtain wall and tied into the
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existing fencing. Fencing removed during site preparation may be reinstalled if in
good condition.

PART 3 - EXECUTION

3.01 PROTECTION

A. Trees and limbs outside the construction limits shall not be removed without the
prior approval of the Trust’s Engineer or the Property Owner.

B.  Contractor shall trim trees and shrubs not designed for protection where possible to
avoid complete removal.

C. Damage outside the ECC Site Area limits shall be corrected at the Contractor’s
expense.

END OF SECTION
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SECTION 02190

OFF-SITE TRANSPORTATION AND DISPOSAL

PART 1 - GENERAL

1.01

1.02

1.03

DESCRIPTION

A.

Contractor shall furnish all labor, materials, equipment and incidentals necessary
for off-site transportation and final disposal of all wastes associated with the
Augmented Soil Vapor Extraction work. Subsurface water, monitoring well
development and purge water, decontamination water, and waste water generated
by the dewatering phase or operation of the augmented SVE system shall be treated
at the on-site waste water treatment facility unless alternate disposal methods are
approved by the Trust. Site soils shall be handled as outlined in the Design Report.

The Contractor shall perform all work to provide off-site transportation and final
disposal of excavated soil material, which can not be treated, disposed of or re-used
on site.

The Contractor shall ensure that all operations for loading and hauling of all waste
are in compliance with the Federal and State Departments of Transportation
regulations, EPA Hazardous Waste Regulation 40 CFR Parts 262 and 263, and
revised procedures for Implementing Off-site Response Actions (EPA OSWER
Directive Number 9834.11, November 13, 1987), and all state and local
requirements.

The Contractor shall be responsible for acquiring all necessary approvals,
registration, and keeping appropriate records of all analysis and disposal records.

RELATED WORK NOT INCLUDED

A.  Section 01460 — Spill Control

B.  Section 02110 — General Site Preparation

SUBMITTALS

A.  Off-site Disposal Plan, if off-site disposal is required.

B.  Final report documenting quantity of waste disposed and copies of analysis data.
C. Copies of all waste disposal manifests or bills of lading.
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1.04 OFF-SITE DISPOSAL PLAN

A.

If materials are to be disposed off site, the Contractor shall prepare and submit an
Off-site Disposal Plan to the Trust’s Engineer at least 5 days prior to handling the
material to be disposed.

The Off-site Disposal Plan shall include, at a minimum, information on where the
contaminated materials removed from the Site will be taken and procedures for
handling the wastes. The Contractor shall identify the off-site transporters for the
project and waste generator and manifesting procedures in the Off-site Disposal
Plan. Only licensed transporters and storage and disposal facilities (TSDFs) shall
be used. Soils from ECC have been handled as listed hazardous waste in the past.
The plan shall include waste transportation company insurance coverage
certification/information.

1.05 VEHICLE REQUIREMENTS

A.

Transporter will provide placards and/or identification number as required in
USDOT regulations.

Transporters of hazardous waste off-site shall be in full compliance with 40 CFR
263 as well as other applicable laws and regulations, including USDOT
requirements.

Transporters of Special or Industrial waste off-site shall be in full compliance with
IDEM waste regulations.

1.06 MATERIAL TO BE ENCOUNTERED FOR POSSIBLE DISPOSAL

A.

Site soils

General construction debris and trash
Personal protective equipment

Spent granular activated carbon
Excess biopolymer slurry

Miscellaneous cleaning/decontamination residues

PART 2 - PRODUCTS - Not Applicable
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PART 3 - EXECUTION

3.01

-
J.

0

2

GENERAL

A.

Contractor shall organize and maintain the material shipment records/manifests
required by the Federal Resource Conservation and Recovery act (RCRA) (Public
Law 94-580), the State of Indiana and the State where the disposal facility is
located. Contractor shall arrange for manifest signatures with the ECC Trust.

Contractor shall coordinate the schedule for truck arrival and material deliveries at
the disposal site to meet the approved project schedule. The schedule shall be
compatible with the availability of equipment and personnel for material handling
operations.

Contractor shall use a certified scale, calibrated truck scale with ticket printer and
digital weight indicator for weighing trucks prior to or upon delivery at a disposal
facility. The scale shall be either a single axle or full truck scale. The facility shall
meet the applicable requirements of the National Institute of Standards and
Technology Handbook 44 for commercial weighing.

During construction phase of the project, all vehicles encountering subsurface soil
or ground water shall be decontaminated prior to leaving the Site. Contractor shall
inspect all vehicles leaving the Site to ensure than no excess soil adheres to its
wheels or undercarriage. All excess soil shall be removed at the decontamination
pad.

Construction debris, contaminated soil, liquid wastes and other materials to be
disposed off-site shall be sampled and submitted to the laboratory for analysis as
required by the disposal facilities, and placed in appropriate containers for disposal.
Any sampling and/or analysis fees shall be the responsibility of the Contractor.

HAULING

A.

Contractor shall not deliver waste to any facility other than the disposal facility(ies)
listed on the shipping manifest or waste disposal notification forms.

Contractor shall be responsible for any and all actions necessary to remedy a
situation involving material spill in transit or mud and dust tracked off site. This
cleanup shall be accomplished at the Contractor’s expense.

Contractor shall be held responsible for the access routes for road condition,
overhead clearance, and weight restrictions used by the hauling Contractor.

Contractor shall ensure that trucks are protected against contamination by properly

covering and lining them with compatible material or by decontaminating them
prior to any use other than hauling contaminated materials.
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The Contractor shall only use the transporter(s) identified in the Contractor’s Off-
site Disposal Plan for the performance of work. Any use of substitute or additional
transporters must have previous approval from the Trust’s Engineer.

All contaminated soil, liquid, sludge, and debris shall be transported in water tight,
covered containers in conformance with USDOT regulations, and any other
applicable regulations.

3.03 OFF-SITE DISPOSAL

A.

Contractor shall use only permitted disposal facility(ies). Substitutions or additions
shall not be permitted without prior written approval from the Trust’s
representative, and if approved, shall be at no extra cost to the Trust.

Contractor shall be responsible for acceptance of the specific material at an
appropriately permitted disposal facility, for ensuring that the facility is properly
permitted to accept the stated material, and that the facility provides the stated
disposal services.

In the case of all disposal facilities, if the identified and approved facility ceases to
accept the stated materials or the facility ceases operation, it is the Contractor’s
responsibility to locate an alternate approved and permitted facility for accepting
materials. Contractor is responsible for making the necessary arrangements to
utilize the facility, and the alternate facility must be approved in writing by the
Trust’s Engineer. This shall be done with no extra cost to the Trust.

3.04 RECORD KEEPING

A.

Contractor shall obtain the manifest or required waste disposal notification forms,
obtain material code numbers, and complete the shipment manifest records as
required by the appropriate regulatory agencies for verifying the material type
(Code No.) and quantity of each load in unit of volume and weight.

Contractor shall prepare a report with written documentation and records verifying

~ receipt/waste disposal including the quantity received of each load at each disposal

facility and verification of proper disposal.

END OF SECTION
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EXCAVATION, BACKFILL, AND COMPACTION



SECTION 02200

EXCAVATION, BACKFILL, AND COMPACTION

PART 1 - GENERAL
1.01 DESCRIPTION
A. Furnish all labor, materials, equipment and incidentals necessary to perform all
excavation, backfill, and compaction required to complete the work shown on the
Design Drawings.
1.02  RELATED WORK NOT INCLUDED
A. Section 01050 — Grades, Lines, and Levels
B.  Section 02110 — General Site Preparation
C. Section 02210 —~ Augmented SVE Trench Construction
D. Section 02206 ~ Permeable Reactive Gate System
E.  Section 02730 ~ Vaults and Manholes

1.03 SUBMITTALS

A. Material Source: Name of material supplier for each material utilized on site at
least 3 days prior to installation.

B. Certified laboratory testing reports for all imported soil and aggregate no later than
96 hours after the field samples are taken:

1. Grain size analyses showing gradation curve, percent passing for each sieve
designation and gradation parameters.

2. When required, moisture-density relationship test (ASTM D1557) results
including density versus moisture content curve.

C.  As-built drawings of earthwork including copies of backfill and delivery tickets.
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1.04

DEFINITIONS

A.

Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D2487 as GW, GP,
SW, and SP. Cohesive materials include materials classified as GC, SC, ML, CL,
MH, and CH. Material classified as GM and SM shall be identified as Cohesionless
only when the fines are non-plastic (i.e., a plasticity index less than zero). Testing

required for classifying materials shall be in accordance with ASTM D4318 and
D422.

Compaction

The process of mechanically stabilizing a material by increasing its density at a
controlled moisture condition. “Degree of Compaction™ is expressed as a
percentage of the maximum density obtained by the test procedure described in
ASTM D1557 for general soil types.

Excavation

Removal of soil, rock, hard materials, construction material or debris to obtain a
specified depth or elevation.

Fill

Specified material placed at specified degree of compaction to obtain an indicated
grade or elevation.

Rock

Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which can be
removed without systematic drilling and blasting, drilling and the use of expansion
jacks, or the use of backhoe-mounted pneumatic hole punchers or rock breakers;
also large boulders, buried masonry, or concrete other than pavement exceeding
1/2-cubic yard in volume. Removal of unyielding material will not be considered
rock excavation because of intermittent drilling and blasting that is performed
merely to increase production.

Satisfactory Material

Satisfactory materials shall consist of any materials classified by ASTM D2487 as,
GW, GM, GC, SC, SW, CL, and CH.
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Subgrade

Material in excavation cuts or embankment fills immediately below any sub-base,
pavement, backfill, or other improvement. Also, as a secondary definition, the level
below which work is referenced.

Unsatisfactory Materials

Unsatisfactory materials except for topsoil shall be materials that do not comply
with the requirements for satisfactory materials. Unsatisfactory materials include,
but are not limited to those materials containing roots and other organic matter,
trash debris, frozen materials and stones larger than 3 inches, and materials
classified in ASTM D2487 as PT, OH, and OL. Unsatisfactory materials also
include man-made fills, refuse, or backfills from previous construction.

Instable Material

Unstable material shall consist of materials too wet to properly support the utility
pipe, conduit or appurtenant structure.

Unyielding Material

Unyielding material shall consist of gravelly soils with stones greater than 3 inches
in any dimension or as defined by the pipe manufacturer, whichever is smaller.

1.05 REFERENCES

A.

B.

ASTM D422  Particle-Size Analysis of Soils

ASTM D698  Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures Using 5-pound (2.27-kg) Rammer and 12-inch (305-mm)
Drop

ASTM D1557 Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures Using 10-pound (4.54-kg) Rammer and 18-inch
(457-mm) Drop

ASTM D2487  Classification of Soils for Engineering Purposes

ASTM D2922  Density of Soil and Soil-Aggregate In Place by Nuclear Methods
(Shallow Depth)

ASTM D2974 Test Methods for Moisture, Ash, and Organic Matter of Peat and
Other Organic Soils
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1.06

1.07

1.08

1.09

G. ASTM D 3017 Moisture Content of Soil and Soil-Aggregate In Place by Nuclear
Methods (Shallow Depth)

SITE CONDITIONS

A. Existing grades and other site information shown on the applicable Design
Drawings are approximate.

B.  Contractor is responsible for any conclusions drawn from the available borings,
cone penetration testing results, and chemical analyses regarding the character of
the materials to be expected during the work. The proportions and character of the
various materials indicated on the borings and testing results may vary from actual
Site conditions.

SAFETY

A.  Methods of operation utilized in work related to these specifications shall be such as
to provide maximum protection against injury or death to workmen or the public.
Requirements of the United States and State of Indiana Occupational Safety and
Health Acts as to safety regulations and procedures shall be adhered to for all work
covered under these specifications.

B.  The Subcontract shall provide and maintain barricades and signs around
excavations as required by OSHA codes.

JOB CONDITIONS

A.  All stockpiling shall be performed by the Contractor at no additional expense.

B. Soil, geosynthetic materials, and crushed stone and/or gravel materials shall be

supplied by the Contractor from controlled off-site sources as required. All loading,
hauling, stockpiling and protection of the stockpiles shall be performed by the
Contractor at no additional expense.

DELIVERY, STORAGE, AND HANDLING

A,

Contractor shall deliver, store, and handle soil and aggregates in a manner to
prevent contamination, segregation, saturation, or other deterioration. Delivered
materials that are out of spec will be removed from the site and replaced with
suitable materials at the Contractor’s expense.
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PART 2 - PRODUCTS

2.01

SOIL AND STONE

A.

Subbase Stone

Material shall be composed of hard, tough, free-draining, non-plastic sand and
gravel, slag, or crushed stone, free of muddy material, organic matter, rubbish,
debris, or other unsuitable material. Subbase stone shall meet the following
gradation requirements when tested in accordance with ASTM D422 (INDOT
Coarse #8 or 9 stone).

Sieve Percent Passing
Destination (by weight)
3/4 75-95
1/2 40-85
3/8 20-60
4 0-15
200 0-4

Pea Gravel Backfill

Pea gravel shall meet the gradation requirement as specified below when tested in
accordance with ASTM D422 (INDOT No. 11 Coarse Aggregate or equivalent),
and be free of muddy material, organic matter, rubbish, debris, or other unsuitable
material.

Sieve Percent Passing
Destination (by weight)
1/2 inch 100
3/8 inch 75-95
No. 4 10-30
No. 8 0-10

Dense Graded (Driveway) Stone

Driveway stone shall be obtained from rock of uniform quality and shall consist of
clean, angular fragments of quarried rock, free from soft or disintegrated pieces or
other objectionable matter. The stone shall meet the following gradation
requirements when tested in accordance with ASTM D422 (INDOT No. 53 Dense
Graded Stone, “B” Borrow, or equivalent).
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Sieve Percent Passing
Destination (by weight)
1-inch 80-100
3/4-inch 70-90
1/2-inch 55-80
No. 4 35-60
No. 30 12-30
No. 200 5-10

Common Fill

For general site grading, and fill, use sand, sandy loam, silty clay loam, sandy clay
or silty clay as defined in INDOT 1999 Specification Standards Section 903.
Material shall be free from contamination rubbish, debris and other unsuitable
materials.

Free Draining Gravel (1- to 2-inch diameter)

For SVE trench segment backfill, see gradation in Technical Specification 02210.

PART 3 - EXECUTION

3.01

EXCAVATION - GENERAL

A.

Excavation shall be performed to the lines and grades indicated on the Design
Drawings or as required to complete the work. During excavation, material
satisfactory for backfilling shall be stockpiled in an orderly manner.

Excavated material not required or not satisfactory for backfill and contaminated
excavated soil shall be handled as described in the Design Report.

Grading shall be done as may be necessary to prevent surface water from flowing
into site excavations, and any excess water accumulating therein shall be removed
to maintain the stability of the bottom and sides of the excavation. Unauthorized
over excavation shall be backfilled at no additional cost to the Owner.

The Contractor shall dewater the excavation as necessary to perform the required
work. All contaminated water shall be collected and transported for on-site
treatment.

Provide control of dust, at times designated by the Trust’s Engineer, by wetting

surfaces contributing to the dust problem. Do not use calcium chloride or oils to
control dust.

02200-6



3.02 PIPE and UTILITY TRENCHES

A. Trench walls shall be shored, cut back to a stable slope, or provided with equivalent
means of protection for employees who may be exposed to moving ground or cave
in as per 29 CFR 1926 regulations and as provided herein. Special attention shall
be given to slopes, which may be adversely affected by weather or moisture
content.

B. Health and Safety monitoring shall be conducted during excavation of any trenches
on the site in accordance with the site safety plan.

C. Bottom Preparation

The bottoms of utility/pipe trenches shall be excavated six inches below required
pipe invert and backfilled with pea gravel, or clean sand to provide uniform bearing
and support for the bottom quadrant of each section of the pipe.

D. Removal of Unyielding Material

Where unyielding material is encountered in the bottom of the trench (including
metal sheeting), such material shall be removed 6 inches below the required grade
and replaced with suitable materials as provided herein.

E. Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such material
shall be removed to the depth directed by the Trust’s Engineer and replaced to the
proper grade with select granular material as provided herein. This material shall
be placed by the Contractor without additional cost to the Trust.

3.03 EXCAVATION FOR APPURTENANCES

A. Excavation for manholes, vaults, collection tanks, sumps, or similar structures shall
be sufficient to leave at least 12 inches clear between the outer structure surfaces
and the face of the excavation or support members. Removal of unstable material
shall be as specified above.

B.  When concrete or masonry is to be placed in an excavated area, special care shall be

taken not to disturb the bottom of the excavation. Excavation to the final grade
level shall not be made until just before the concrete or masonry is to be placed.

3.04 EXCAVATION AROUND EXISTING UTILITIES AND STRUCTURES
A. Excavation around existing underground utilities shall be conducted to prevent

compromising the structural integrity of the utilities. Adequate shoring and/or
support shall be provided to prevent movement during the trenching operations.
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B. Following completion of the excavation operations, backfilling and compaction
shall be conducted in accordance with this Section. The Contractor shall be
responsible for repairing and/ or replacing any underground utility that is damaged
during the site operations at no additional cost to the Trust.

C. Anattempt has been made to locate existing structures on the drawings, but the
completeness or accuracy of the information given is not guaranteed.

D. If site work approaches pipe, manholes, or other underground structures, digging by
machinery shall be discontinued and the excavation shall be done by means of hand
tools or as appropriate for safe conditions. Such manual excavation when incidental
to normal excavation shall be included in the work to be done under items involving
normal site work.

E.  Where determination of the exact location of a pipe or other underground structures
is necessary for doing the work properly, the Contractor shall provide survey work
at his expense.

3.05 STOCKPILES

A. Stockpiles of satisfactory and waste materials shall be placed and graded as
specified. Stockpiles shall be kept in a neat and well-drained condition, giving due
consideration to drainage at all times.

1. Excavated satisfactory and unsatisfactory material shall be separately
stockpiled. Stockpiles of satisfactory materials shall be protected from
contamination, which may destroy the quality and fitness of the stockpiled
material.

2. Stockpiles shall be covered with plastic and/ or surrounded by silt fence to
prevent migration of fine particulates. If any construction material becomes
unsatisfactory, such material shall be removed and replaced with satisfactory
material from approved sources at no additional cost to the Trust.

3.06 BACKFILLING

A. Backfill material shall consist of satisfactory material as specified. Compaction
shall, unless otherwise specified, conform to the requirements of this paragraph.
Except for pea gravel and the 1- to 2-inch diameter gravel backfill placed in the
SVE trenches, the backfill shall be placed in layers not exceeding 9 inches loose
thickness unless otherwise specified. Hand operated compaction equipment shall
be used directly around underground utilities.

B. SVE trenches shall be backfilled with 1- to 2-inch size free draining gravel as
specified in Specification 02210 to 2 feet below the ground surface.
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For foundation excavations (manholes). unstable material removed from the bottom
of the trench or excavation may be replaced with granular materials placed in layers
not exceeding 6 inches loose thickness.

Pipe bedding shall be placed and compacted to a height specified on the drawings
above the pipe or conduit. The backfill shall be brought up evenly on both sides of
the pipe for the full length of the pipe.

Before compaction, Contractor may moisten or aerate each lift, as appropriate, to
achieve the sufficient compaction.

After any manholes, vaults, collection tanks, sumps, or similar structure has been
constructed and the concrete has been allowed to cure adequately to support backfill
operations, backfill shall be placed in such a manner that the structure will not be
damaged by the shock of falling earth. The backfill material shall be deposited and
compacted as specified for final backfill, and shall be brought up evenly on all sides
of the structure to prevent eccentric loading and excessive stress.

3.07 COMPACTION REQUIREMENTS

A.

Compaction is expressed as a percentage of the maximum density. Contractor is
required to meet the specified maximum densities for each soil and/or condition.

Moisture Requirements

1. Contractor shall provide moisture control to the extent that the soil mix
remains in a workable state during placement.

2. Where subgrade or layer of soil requires water prior to compaction, apply
water uniformly to surface of subgrade or soil layer as such a rate as to avoid
free water from appearing on surface.

3. Remove soil that is too wet to permit compaction to the specified density.
Excessively wet soil that has been removed may be stockpiled or spread and

allowed to dry.

Materials to be compacted to the requirements below:

Required Percent
of Max. Dry Density
Material (ASTM D1557)
Sand Bedding 90%
Common Fill for trench cap or 80%
Grassed/Landscaped areas
Subbase Stone 90%
Pea Gravel NA
1- to 2-inch free draining stone NA
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3.08 FIELD QUALITY CONTROL

A. Testing will be performed by the Contractor. The Contractor shall include
allowances in his cost and schedule for the necessary quality control measurements,
sampling, testing, and evaluation performed to approve the progress of the work.
The Contractor shall provide a minimum of 36 hours notice to the Trust’s Engineer,
during the work day, for work that requires a Trust’s Engineer’s review or approval.

B. Field Density and Moisture Tests: Test will be performed in sufficient numbers to
ensure that the specified density is being obtained.

1. One moisture density relationship will be determined for each subbase or
pavement stone material used. Field in-place density will be determined in
accordance with ASTM D698 or ASTM D2922. ASTM D2922 results in a
wet unit weight of soil and when using this method, ASTM D3017 will be
used to determine the moisture content of the soil.

2. A minimum of one field density test will be performed per lift of aggregate
base or subbase where requested by the Trust’s engineer but not more than
every 1,000 square. Field in-place density will be determined in accordance
with ASTM D698, ASTM D2922, or other method approved by the Trust’s
Engineer.

The calibration curves furnished with the moisture gages will be checked
along with density calibration checks as described in ASTM D3017. The
calibration checks of both the density and moisture gages will be made at the
beginning of a job, and on each different type of material encountered.

(US)

4. Backfill improperly compacted shall be reopened to the depth directed, then
refilled and compacted to the density specified at no additional cost to the
Trust.

C. Documentation

1.  Contractor shall maintain daily logs of measurements of lifts, soil
characteristics, and other observations.

o

Contractor shall include results of all moisture-density relationship test (when
required) results including density versus moisture content curve, and field
density and moisture content tests (ASTM D2922, D3017).

3. Contractor shall submit all field test data to the Trust’s Engineer at the
completion of the construction of the component.
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3.09 EXCAVATION SUPPORT SYSTEM

A.

Provide all bracing, sheeting and shoring, where necessary to retain the sides of
excavations and to prevent movement or settlement of adjacent structures, utilities,
piping, conduit, roads and streets, etc. The Contractor shall be entirely responsible
for the strength and adequacy of all such bracing, sheeting and shoring. If the
Contractor determines that excavation support is necessary, it shall submit an
excavation support plan with the pre-construction submittals. The Contractor is
solely and entirely responsible for the safety and support of such structures, utilities,
etc., and is liable for any damage or injury caused by or resulting from any collapse,
movement, or settlement.

All bracing, sheeting and shoring shall be installed, as specified, by the Contractor’s
structural engineer. The Contractor and its structural engineer are solely
responsible for the strength and adequate performance of all sheeting, bracing and
shoring included in the work.

In no case will bracing be permitted against pipes or other structures in trenches or
other excavations.

Contractor shall keep all bracing, sheeting and shoring in-place and functioning as
designated, until replaced by permanent construction.

When no longer required, Contractor shall remove all bracing, sheeting and shoring
except that which was specifically designed, to remain as part of the permanent
structure.

3.10  GRADING

A.

General

Contractor shall uniformly grade areas within limits of grading under this Section,
including adjacent transition areas. Contractor shall smooth finished surface within
specified tolerances, compact uniform levels or slopes between points where
elevations are indicated or between such points and existing grades.

Contractor shall grade areas adjacent to building lines to drain away from structures
and to prevent ponding. Contractor shall finish surfaces free from irregular surface
changes.

Compaction

After grading, compact subgrade surfaces to the depth and indicated percentage of
maximum density for each material classification.

END OF SECTION
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PERMEABLE REACTIVE GATE SYSTEM



SECTION 02206

PERMEABLE REACTIVE GATE SYSTEM

PART 1 - GENERAL

1.01 DESCRIPTION

A.

B.

The Site, as shown on the Design Drawings.

The Contractor shall provide all supervision, labor, materials, equipment, tools,
instruments, and supplies to construct the Permeable Reactive Gate System (PRGS)
as specified herein and as modified, if needed.

The 4-inch diameter PRGS conveyance pipes that exit each pipe connection
manhole connects SVE Trench Segments 1, 2, 3, 4, and 5 into one pipe and from
Trench Segments 6 and 7 into a second pipe. The two PRGS conveyance pipes
shall be sloped toward the PRGS collection manhole, where the accumulated water
will be pumped to an underground fully contained water-tight, fabricated concrete
flow-through treatment vessel. The treatment vessel shall contain granular iron to
treat water that flows from the SVE trench segments following completion of the
Active Phase. The treated water shall flow out of the treatment vessel through an
outflow pipe, to Unnamed Ditch.

Contractor shall construct the treatment vessel such that the final elevations of the
inlet and outlet pipes in the treatment vessel preclude the potential for a siphon to
form, which could remove water from the treatment vessel. The granular iron and
iron/sand zone within the reactive vessel must remain saturated at all times for
optimal performance of the PRGS. Contractor may schedule installation of
granular iron materials for the end of the Active Phase.

1.02 RELATED SECTIONS

A.

B.

Section 15050 — Piping
Section 02730 — Vaults and Manholes
Section 02200 — Excavation, Backfill, and Compaction

Section 02280 — Geotextiles
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1.03

QUALITY CONTROL

A.  All PRGS installation activities shall be conducted by a Contractor that has
experience in the installation of PRGSs.

B. Granular Iron

1. Grain size sieve analyses are to be completed on representative samples
collected at specified intervals during construction or acceptance of the
material, in accordance with ASTM D422, Particle-Size Analysis of Soils
(only the sieve portion of the test has to be completed). The results are to be
within the range specified in Table 1.

2. All involved parties should reserve the right to visit the manufacturer during
the production run to visually inspect the manufacturing process and collect
random samples at that time. The manufacturer should provide reasonable
assistance to obtain these samples.

C. Sand

1. Grain size sieve analyses are to be completed on representative samples
collected at specified intervals during construction or acceptance of the sand,
in accordance with ASTM D422, Particle-Size Analysis of Soils (only the
sieve portion of the test has to be completed). The results are to be within the
range specified in Table 1.

Table 1: Granular Iron and Sand Gradation Requirements

Sieve Size Weight Percent
US Standard mm Passing
Mesh Number
8 (passing) 2.0 95-100

16 1.2 75-90

30 0.6 25-45

50 0.3 0-10
100 (retained) 0.15 0-5

D. Granular Iron/Sand Mixture

1. The granular iron and sand shall be mixed into a uniform mixture using
suitable equipment. Satisfactory means, incorporating weighing, or metering
shall be provided to assure the proper ratio of sand to granular iron is
maintained. Equipment such as concrete trucks, mobile concrete mixers (e.g.,
Elkin Mixer), or stationary concrete mixers (e.g., pug mills) are suitable
alternatives.
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10.

11.

All equipment should be clean of foreign materials (e.g., cement mix, soil,
stones, etc.).

The granular iron/sand mixture shall contain 10 percent iron by weight dry.

The weights of sand and iron mixed in each batch shall be measured with
approved methods and recorded.

The sand and granular iron shall be mixed to provide a uniform mixture. The
uniformity of the mixture shall be determined with a magnetic granular iron
separation test as described in Part 4. The results of the magnetic separation
test must be within a specific tolerance of the specified ratio.

If the iron/sand mixing is to occur off site, the mixing contractor must be
made aware of iron handling and storage issues (i.e., keeping it covered and
dry). The granular iron/sand mixture must be stored in a manner similar to the
granular iron.

The granular iron and sand mixture may be stored prior to installation. The
maximum storage times should be based on the moisture content of the
material, as shown in Table 2. Storage for an extended period may result in
oxidation of the iron.

During transport and handling, care should be taken to minimize vertical drop
and vibration of the finished product to prevent separation/segregation.

The percent granular iron on a dry weight basis is to be determined with the
Magnetic Separation Test as described in Part 4. The testing should be
completed on representative samples collected from the mixing device. The
frequency of testing will depend on the potential variability of the mixing
method. Typically more testing is completed in the early stages of the mixing
and this frequency is reduced if the results are adequate. The percent granular
iron must meet a minimum percent specified on a dry weight basis for the
project.

Where the granular iron and sand is mixed in a batch process, the percent
granular iron can be determined on a bulk basis. The mass of sand is to be
determined by an approved method such as a truck scale, portable scale or
bucket scale. The mass of wet sand must be corrected for moisture content,
either with the moisture content determined with the magnetic separation test
or a moisture content test on the sand. This provides assurance that the
correct tonnage of granular iron is emplaced.

The granular iron sand mixture shall not be stored for periods greater than
specified in Table 2.
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Table 2: Iron/Sand Maximum Storage Times

Iron/Sand Mixture Iron/Sand Mixture Maximum Storage
Moisture Content Times After Mixing
(Weight Percent) (hr)
0to3 72
3t06 48 |
6109 24 |
Greater than 9 8

PART 2 - PRODUCTS
2.01 MATERIALS

A.  Granular Iron Specifications

1. The granular iron should consist of approved dry material free from
contamination oils, greases, or other foreign organic substances.

2. The granular iron shall be:

Connelly-GPM Inc.

3154 South California Avenue

Chicago, Illinois

Telephone: 773-247-7231

Fax: 773-247-7239

Product: ETI-CC1004 (-8 to +50 US Standard Mesh Size), or approved
equivalent.

3. The gradation of granular iron should approximate the range specified in
Table 1, and be approved.

4.  Granular iron should be transported and arrive on site at near ambient
temperatures.

5. The granular iron unloaded at site should be protected from contact with water
at all times. Stored granular iron should be covered with impermeable sheets
anchored or tied in place, if stored outdoors. Granular iron should not be
stored directly on the ground surface.

6.  Protective packaging should not be removed from granular iron until final
placement in the PRGS vessel or mixing with sand. Unused portions of
granular iron shall be returned to storage and protected in accordance with the
above requirements.
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Sand Materials for Reactive Mixture

1. The gradation of the sand shall approximate the grain size range specified in
Table 1 and be similar in mineralogy to the native aquifer materials, and be

approved.

ro

Sand shall be free of stones, clay particles, debris, organic matter, and other
foreign material.

3. Sand should be in as dry a condition as possible prior to mixing with the
granular iron.

PRGS Treatment Vessel

Contractor shall supply and install a treatment vessel as shown in the Design
Drawings. The vessel shall be 13 feet wide by 17 feet long and approximately

9.5 feet deep. Actual depth will depend on the final elevation of the ground surface.
The vessel shall have the vertical, water-tight divider walls, each with an opening
for one 4-inch ID, Schedule 40 PVC pipe. Walls of the vessel shall be reinforced as
appropriate (reinforcing design to be determined by Contractor) and coated with a
waterproofing sealer/mastic. The vessel shall be placed on stable soils or a
minimum 12-inch layer of compacted granular bedding. Hatch door(s) shall allow
access to all three chambers and shall include venting, which prevents rain and
surface water infiltration.

The 4-inch PVC pipe shall be placed at the base of the pretreatment and treatment
chambers of the vessel and shall be slotted except for the last 1 foot and caulked at
the divider penetration to prevent leakage between chambers. The slotted section
shall be wrapped with a porous non-woven geotextile and surrounded by sand
(same sand sizes as listed in Table 1) prior to placement of the pretreatment and
treatment media. Vertical sections of the pipes in the vessel shall be installed
within 0.05 feet of the elevations shown on the design drawings. Any alterations to
the vessel configuration must be submitted as a PRGS Construction Submittal for
review and approval.

PART 3 - EXECUTION

o]

J

.01

PERMEABLE REACTIVE GATE SYSTEM

A.

All PRGS conveyance piping shall be constructed of 4-inch 1.D. Schedule 40 PVC
pipe. PRGS conveyance pipes 1 and 2 shall flow into a PRGS collection manhole
located in the area between SVE Trench Segments 5 and 6.

Treatment of the till water will be performed within a treatment vessel filled with a
mixture of granular iron and silica sand installed on the south end of the site. The
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combined PRGS water shall exit the PRGS collection via a 1.5-inch diameter PVC
pipe from the pump installed in the PRGS collection manhole. This piping shall
extend to the treatment vessel. The PRGS vessel will consist of a pretreatment
zone, a treatment zone, and a discharge chamber. The pretreatment zone at the
influent (north) end of the vessels shall be filled with a mix of granular iron and
sand. The primary purpose of the sand/iron pretreatment zone shall be to remove
dissolved oxygen present from the influent water. The sand/iron mixture shall
contain 10 percent iron by dry weight. The treatment zone, consisting of 100
percent iron, shall be placed within the center portion of the vessel. The discharge
zone, with no media, shall be placed at the effluent (south) end of the vessel.

Based on design calculations, approximately 633 cubic feet of 100 percent granular
iron and 64 cubic feet of the sand/iron mixture shall be used in the treatment vessel.

The outlet pipe shall be fitted with a sample collection port.

The PRGS treatment vessel shall be equipped with a removable lid at the ground
surface with an access hatch (e.g., Bilco Type K floor door, www.bilco.com).

A low pressure gas vent (i.e., pressure relief valve) shall be installed on the top of
the vessel which shall operate at a low pressure (e.g., 5 inches of water column).

The effluent pipe (4-inch diameter Schedule 40 PVC) from the vessel shall be
sloped to the existing carrier pipe at invert elevation 875 through the thin barrier
curtain wall and continue to a discharge point at Unnamed Ditch. A check valve
(Tideflex TF-1 type or approved equivalent) shall be placed on the discharge end of
the effluent pipe. An outflow structure shall be installed at the discharge point to
minimize erosion of the bank of Unnamed Ditch.

3.02 HEALTH AND SAFETY

A.

The iron material and silica sand are dust nuisances and adequate personal
protective equipment should be worn at all times while handling or being in close
proximity to iron material. MSDS data sheets are available from the manufacturer.

The contractor should be aware that mixing of iron and sand may cause the
temperature of the mixture to increase by several tens of degrees due to friction and
oxidation of the granular particles.

PART 4 - TESTING

401 MAGNETIC SEPARATION TESTING PROCEDURE

A. Weigh the empty containers that the samples will be collected in.
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Samples (about 250 to 1,000 g) of the iron-sand mixture are collected from the
discharge of the mixing device (e.g., chute of a concrete mixer) and/or from the
backfilled material within the excavation. The frequency and location of samples is
dependent on the objectives of each project.

Weigh the sample (empty container and sample) and record the weight. Determine
the net weight of the sample by subtracting the empty sample container weight. A
suitable weighing device must be used.

Dry the sample. If cemented together during drying, lightly breakup, weigh and
record the net weight.

Spread the sample out in a suitable container (e.g., bowl, pan, cardboard box, etc.).

Cover the magnet in a material (such as a plastic bag) to allow the magnetic
material to be easily separated from the magnet.

Pass the magnet over the sample to remove the magnetic fraction. Care must be
taken to minimize the trapping sand particles within the iron grains. The magnetic
fraction is removed from the magnet and placed in a container.

Continue passing the magnet over the material until no more magnetic material is
removed. Mixing of the non-magnetic fraction between passes may be required to
obtain all the magnetic particles.

The magnetic fraction may contain some non-magnetic (sand) particles. Repeat
Steps 5 to 8 at least three more times to ensure the magnetic and non-magnetic
fractions are completely separated. After each separation, the non-magnetic
fraction should be added to the non-magnetic fraction from the previous separation.

Weight the magnetic and non-magnetic fractions and record weights. The total net
weight of the magnetic and non-magnetic fractions should be the same as the
weight prior to separation.

The dry iron net weight percent is determined by:

Net Weight of Magnetic Material y
Total Net Weight of Dry Sample

Dry Iron Net Weight Percent = 100

END OF SECTION

02206-7



SECTION 02210

AUGMENTED SVE TRENCH CONSTRUCTION



SECTION 02210

AUGMENTED SVE TRENCH CONSTRUCTION

PART 1 - GENERAL

1.01 DESCRIPTION

A.

The work provided for herein consists of furnishing all plant, labor, equipment, and
materials for the construction of the augmented soil vapor extraction (SVE)
trenches to be installed by trench method described at the locations and depths
shown on the drawings.

Trench installation includes excavation under a biopolymer-based viscosifier slurry,
backfill with gravel, installation of polyvinyl chloride (PVC) SVE screen, and
permeable reactive gate system (PRGS) piping, installation of PVC dewatering
wells, and surface backfill. Also included is biopolymer treatment, as required;
development by trench flushing, and waste slurry disposal. Seven trench segments
are to be constructed.

1.02  RELATED WORK NOT INCLUDED

A.

B.

C.

Section 01710 — Cleaning
Section 02190 — Off-site Waste Disposal

Section 02200 — Excavation, Backfill, and Compaction

1.03 SUBMITTALS

A.

Augmented SVE Trench Construction Plan (as described in Section 1.07, including
qualifications of Contractor, resume of slurry specialist and biopolymer viscosifier
material specifications shall be submitted at least 10 days prior to the Pre-
Construction Conference.

Supplier laboratory grain size certification for the free-draining 1- to 2-inch
diameter gravel shall be submitted at least 10 days prior to start of trench

construction.

Geomembrane and geotextile manufacturer material certification shall be submitted
at least 10 days prior to the start of trench construction.

Trench Bottom and Backf{ill Profiles: Three copies shall be submitted no later than
48 hours after the applicable work or inspection is completed.
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1.04  DEFINITIONS

A.

Augmented SVE Trenches

For this project, an augmented SVE trench is an approximately 24-inch wide trench
excavated in the ground by the slurry method, and backfilled with a free draining
gravel to form a high permeable zone for vapor and subsurface water collection.
Biopolymer Slurry Method of Excavation

The biopolymer slurry method of excavation is the process of digging a vertical-
walled trench, which is supported by keeping the trench full of water thickened with
a biopolymer-slurry, based fluid viscosifier. The purpose of the slurry is to support
the walls/floor of the trench to prevent the collapse of trench sidewalls prior to
backfilling of the trench.

Biopolymer-Based Viscosifier

A biopolymer-based viscosifier is a natural polymer manufactured from the Guar
Bean or equivalent.

Biopolymer Slurry

The slurry is a stable mixture of guar or other biopolymer-based viscosifier and
water.

Backfill

Free-draining gravel, crushed limestone, or other approved gravel with a nominal
size of 1- to 2-inch diameter as specified in Section 2.02.

Subsurface Water Level

The subsurface water level is the water level in the till or sand and gravel unit as
determined from piezometers and wells.

Slurry Trench Specialist

A slurry trench specialist is an individual who has had over 5 years of experience in
slurry trench construction and has knowledge in all aspects of slurry trench
construction.

Quality Assurance Testing

The Trust’s Engineer may perform quality assurance testing on the biopolymer-
based viscosifier slurry and backfill materials using the laboratory and equipment
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furnished by the Contractor. Testing by the Trust’s Engineer will in no way relieve
the Contractor of the responsibility of performing tests necessary to meet the
construction requirements. The Contractor shall make available testing equipment
to the Trust’s Engineer. All routine quality control testing procedures being
conducted by the Contractor shall be available for inspection by the Trust’s
Engineer at any time.

I Till Unit

Silty clay and silt soils likely deposited during the glaciation period. The Upper Till
is generally in the upper 10 to 20 feet at the ECC Site. The Lower Till is generally
found below the saturated sand and gravel unit.

I Sand and Gravel Unit

The granular soil strata below the upper till and generally found below a depth of
10 to 20 feet at the ECC Site. The sand and gravel unit is mostly saturated, with an
upward gradient in some areas.

1.05 QUALIFICATIONS

A. The Contractor shall submit evidence of competence in slurry trench construction,
having completed a minimum of three similar projects within the last 5 years.

B.  This evidence shall document that the Contractor will have sufficient competent
personnel to carry out the operations specified and such personnel shall have
experience in this type of construction. A slurry trench specialist shall be employed
by the Contractor to control the composition, mixing, placing, cleaning, and
maintaining of the slurry and backfill.

C. Credentials of the slurry trench specialist shall be submitted to the Trust’s Engineer
for approval at least ten days prior to the Preconstruction Conference.

1.06 REFERENCES

A. ASTM C 143-90 Standard Test Methods for Slump of Hydraulic Cement
Concrete.

B. ASTM D 1140-90 Standard Test Methods for Amount of Material in Soils
Finer Than the #200 Sieve.

C. ASTMD 2217-85 Standard Test Methods for Wet Preparation of Soil

Samples for Particle Size Analysis and Determination of
Soil Constants.
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1.07 AUGMENTED SVE TRENCH CONSTRUCTION PLAN

A.

The Augmented SVE Trench Construction Plan shall provide a detailed description
of the means and methods used to construct the augmented SVE trenches. Ata
minimum, it shall include:

1.

Equipment and methods used to excavate SVE trenches, including slurry
mixing and pumping; treatment and disposal, backfilling, SVE and PRGS pipe
installation and dewatering well installation.

Safety precautions to be used to safely allow installation of the SVE piping
and PRGS conveyance piping in the trench without collapse or water blow-in.

Methods to avoid damage to the existing thin barrier curtain wall during
construction.

Size and type of biopolymer slurry staging areas including slurry tank
location, pumps, soil and biopolymer storage, slurry treatment additives, and
equipment storage.

Augmented SVE trench quality assurance testing program and sample reports.

Augmented SVE trench development methods and additional flushing pipes,
if necessary.

Excess slurry handling (treatment, equipment, and disposal methods).

PART 2 - PRODUCTS

2.01 GENERAL

The slurry for supporting the sides of the trenches shall consist of a stable mixture of
biopolymer-based viscosifier and water. At the time of introduction into each trench, the
viscosity shall be at least 50 seconds as measured by the Marsh Funnel. If desired, the
Contractor may add a weighting agent to increase the density of the slurry.

2.02 MATERIALS

A.

Biopolymer-Based Viscosifier and Additives

1.

Material shall be processed from the Guar bean or approved equivalent.
Material shall be non-toxic and non-polluting.

Biopolymer-based viscosifier shall be capable of supporting the walls of the
recovery trench when mixed with potable water.
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3. Contractor is responsible for preservation of the fluid using sodium
hypochlorite, sodium bicarbonate, or other approved additives. Biopolymer-
slurry shall be able to be completely broken down through polymer oxidation
once trench construction is complete. All potentially clogging degradation
by-products shall be flushed from the system prior to acceptance.

4.  Representative products and manufacturers include:

a.  G-150 Guar as manufactured by Rantec Corporation, P.O. Box 729,
Ranchester, WY, 82839, (307) 655-9565.

b.  Liquid Guar CM as manufactured by Drilling Specialties LLC,
1001 Six Pines Drive, The Woodlands, Texas, (800) 423-3985.

Water

The Contractor shall supply all water required for mixing with biopolymer slurry to
produce slurry. Contractor shall use potable water. There is no on-site water
source. The T-4 clean water storage tank (150,000 gallons) may be used for potable
water storage.

Horizontal SVE Screen

1. The Contractor shall supply 4-inch diameter PVC Schedule 40 screen to be
placed within the gravel backfill.

2. The horizontal SVE screen shall be slotted with 0.020-inch slot or equivalent.

One 2-inch diameter PVC vertical riser is to be connected to the horizontal
SVE screen in each trench segment and will be equipped with a vacuum
supply port, valve, flow monitoring port, and vacuum gage (gage range to be
determined in the field).

(OS]

4. A “T” connection and gate valve connecting to 4-inch diameter solid PVC
Schedule 40 PRGS conveyance piping shall be included at the PRGS
manholes. The solid 4-inch PVC PRGS conveyance piping shall be installed
slightly below the horizontal well screen to facilitate flow from the SVE
screen.

5. Backfill shall be placed around the SVE screen and related riser and
connection piping without damaging or displacing the installed piping.

PRGS Conveyance Pipe

1. Contractor shall supply 4-inch diameter Schedule 40 PVC (solid) piping to be
placed at certain elevations in the trench backfill, and continue in pipe
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trenches to connect to the adjacent trench segment. The PRGS conveyance
pipe shall be hydraulically connected to the SVE screen so as to collect
subsurface ground water after SVE and dewatering activities are completed.
The gate valve between the PRGS conveyance piping and the SVE screen
shall be fitted with a valve that can be opened from the ground surface or
installed in a manhole that can be entered by the Contractor to open the valve.
Granular bentonite shall be added near the pipe at its end trench exit point(s)
to minimize the possibility for cross-trench connection.

Dewatering Wells

1. Dewatering wells shall include screens that are 4-inch diameter, PVC,
Schedule 40, 0.010-inch slot or equivalent. The screens will attach to
standard Schedule 40 PV C 4-inch diameter PVC threaded riser pipe to the
surface.

[N

One dewatering well shall be installed per trench segment during backfilling
of the trench.

3. A plug shall be installed at base of well.

4. Contractor may use these wells for biopolymer development, but shall be
responsible for adding temporary wells or piping as needed for flushing of the
biopolymer slurry, as needed.

Backfill

1. Free Draining Gravel
The material for backfilling up to within 2 feet of the ground surface shall be

1- to 2-inch diameter gravel with less than 5 percent fines (< #200 sieve) with
ASTM D422 gradation as follows:

. . Percent Passing
Sieve Size (by weight) =
3 inch 90-100
2 inch 0-100
1 inch 0-10
No. 200 0-5
2. Clayey Backfill

The material for backfilling the upper 2 feet (widened section) of the trenches
shall be “clean” clayey fill that fits the definition of Common Fill. The
material may be imported from an off-site source. Contractor shall provide
documentation to demonstrate the fill is “clean.” Excavated soils from the
upper 2 feet of the trench may be used as backfill if analyzed for VOCs and
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SVOCs and no significant contamination is present. Additional thickness of
clayey backfill may be added as needed to minimize surface water infiltration
into a trench segment.

3.  Compacted well graded driveway stone shall be used for the area(s) of
roadway crossings as shown on the Design Drawings.

G. Geomembrane/Geotextile

1. Duraskrim (coated geotextile), polypropylene, PVC, or high density
polyethylene (HDPE) sheeting, extending 1 foot each side of trench plus the
trench width.

2. Geomembrane shall have with minimum burst strength (ASTM-D 751 mod.)
of 90 pounds, and a minimum grab tensile strength of 95 pounds.

The geomembrane shall be underlain by a non-woven geotextile as described
in Specification 02280.

(VS

PART 3 - EXECUTION
3.01 EQUIPMENT

A. Contractor shall furnish suitable plant and equipment for excavation of the trenches,
mixing and placing slurry, cleaning of bottoms of trenches, for hauling, mixing and
placing the backfill material, recirculation of the slurry as required, placing the
horizontal SVE/PRGS piping, flushing pipe, dewatering wells and riser pipes,
backfill, and surface treatment, biopolymer, and disposal of excess biopolymer

slurry.
B. Trenching Equipment

1. The equipment used for excavation of the augmented SVE trenches shall be
any type of earthmoving equipment capable of performing the work indicated
on the drawings and/or specified herein. Excavating equipment buckets shall
be non-perforated, heavy-duty models. Fabrication of the buckets shall be
such that raveling of the sides of the trench is minimized and width of the
trenches is maintained.

o

The equipment shall be appropriate for excavating a 24-inch wide trenches.
Any greater width shall require approval prior to start of excavation. The
excavating equipment shall be capable of excavating the width trench in a
single pass from the existing ground surface to the depths shown on the
Design Drawings (approximately 10 to 15 feet). The equipment width shall
not be greater than the existing gravel drive or cause damage to the adjacent
remedial area cap or existing thin barrier curtain wall.
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No blasting will be permitted to remove unyielding soil or rock, if needed.
Special rock removal equipment (hoe rams, chisels, drills, etc.) shall be
approved prior to use by the Trust’s Engineer. Existing sheeting may need to
be removed in some areas.

Slurry Mixing and Placing Plant

1.

The slurry mixing and placing plant shall include a suitable mixer capable of
producing a colloidal suspension of biopolymer-based viscosifier in water, a
mechanically agitated sump, pumps, valves, hoses, supply lines, and small
tools; all as required to mix and provide a continuous supply of slurry to the
trench excavation.

Slurry shall be stored in aboveground tanks. The use of excavated pits will
not be allowed.

Cleaning Equipment

1.

o

Equipment for cleaning the slurry shall consist of a plant normally used for
this type of operation.

Any wash water must be containerized and transported to the ECC wastewater
treatment system.

Backfill Placing Equipment

1.

The free draining gravel backfill shall be placed by the tremie method.
Equipment shall be capable of placing the gravel using this method or other
approved placement method.

The upper soil backfill may be placed with a bulldozer or other equipment
needed to achieve the required results. The silty clay backfill shall be
compacted using sheeps foot, or equivalent, compaction methods.

3.02 EXCAVATION OF AUGMENTED SVE TRENCHES

A.

The seven trench segment locations shall be as indicated on the Design Drawings,
approximately 5 feet from the thin barrier curtain wall or as approved in the
Augmented SVE Trench Construction Plan. Manholes and PRGS conveyance pipe
trenches will be installed as shown in the Design Drawings.

The base of the SVE trenches shall be 3 feet from the top of the lower-saturated
sand and gravel unit or as shown on the Design Drawings. The Contractor shall
immediately notify the Trust’s Engineer if the sand and gravel unit is encountered
during construction of the trenches.
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C. The trench will be excavated to within 0.3 foot of the elevation shown on the
drawings, or as directed by the Trust’s Engineer. The toe of the slope of the trench
excavation shall precede the toe of the backfill slope by a minimum of 10 feet at all
times, but not more than 40 feet.

D. The Contractor shall provide a positive means for determining the final bottom
elevation of the excavations, and the bottom elevation of the excavations shall at all
points meet the approval of the Trust’s Engineer. Contractor shall notify the Trust
immediately if the sand and gravel unit is penetrated.

E. Excavation at angles in the alignment of a trench shall be made in such a manner as
to ensure a continuous full depth and width for the augmented SVE trench segment.

F.  Power lines may need to be de-energized and/or removed temporarily during
construction near the entrance gate power poles. Contractor shall arrange for the
power interruption with the local power company and the operators of the on-site
treatment plant. The work shall be scheduled to minimize the time of power
interruption to the Site and adjacent Third Site activities.

G. Contractor shall coordinate temporary removal of existing piping, which connects
the ECC treatment system and adjacent Third Site. Costs for the pipe disconnect
and re-connect will be handied between the ECC Trust and Third Site Trust.

H. Prior to initiating the trenching operations, the Contractor shall locate all
underground utilities. If required, limited exploratory excavation operations shall
be performed to verify underground utility locations.

I.  The slurry within the trench shall be kept free of soil materials until placement of
the backfill.

3.03 EXCAVATED MATERIAL

A. Material excavated from the trench may be placed temporarily along the trench.
The distance between the trench and the excavated material shall not be less than
10 feet.

B. Excavated material shall be removed and handled as described in Section 2.8 of the
Design Report. All stockpiles are restricted to the construction staging area with a
liner placed under excavated material so that liquids can drain back into the trench.

3.04 SLURRY PLACEMENT
A.  Slurry shall be introduced into the trench at the time trenching is begun. The level

of slurry in the trench shall be maintained within 2 feet of the ground surface, or as
required for trench stability.
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E.

Contractor is alerted to the fact that the trenches are designed to terminate at a depth
3 feet above the top of the saturated sand/gravel unit. Excavating into the
sand/gravel unit may result in the inability to dewater trench. Soil exploration
findings are available for review. Any work resulting from trench collapse, loss of
slurry, breach of the sand and gravel unit or stability issues, if necessary, is deemed
included in the Contract and it shall be performed at no additional cost to the Trust.

Contractor to use pumps and hoses equipment to transfer the slurry from the
holding tanks to the augmented SVE trenches. At no time will the Contractor be

allowed to transport slurry to the trenches in excavator buckets or shovels.

Contractor shall recirculate and treat the slurry as required for maintenance and
control of the slurry.

Contractor is responsible for containing and cleaning up any spilled slurry.

3.05 DEWATERING WELL INSTALLATION

A.

PVC dewatering well screens and riser piping shall be installed (one per trench
segment) once the required trench depth has been reached and the trench walls
stabilized with the biopolymer mixture. The PVC riser and screen shall be lowered
vertically into the trench through the slurry. The backfill shall be placed around the
piping to maintain alignment of the casing. The inside of the PVC well materials
shall be thoroughly cleaned out prior to installation of pumps, level controls, piping
etc.

After backfilling, biopolymer slurry removal and trench segment construction is
complete, the dewatering wells shall be equipped with Grundfos Redi-Flo3 electric
submersible pumps (single-phase 110~115 volts). Each pump will be equipped
with Dry-Run Protection, which will automatically shut the pump off when the
water level drops below the pump inlet. The pumps in dewatering wells shall be
equipped with a minimum 1/3 HP motor. Water level will be controlled by
high/low shut offs set with a pressure transducer such as a Druck probe or approved
alternate. Power for the pumps and transducers shall be installed by the Contractor
from the existing power panel on-site or an additional panel as needed.

The outflow connection for trench segments will consist of 3/4-inch diameter PVC
piping. Each pump will be placed 3-inches from the base of dewatering well.

3.06 BACKFILLING THE AUGMENTED SVE TRENCHES

A.

The gravel backfill shall be placed in the trench by the tremie method or other
method approved by the Trust’s Engineer. Slurry may be mixed with the gravel to
facilitate placement. The gravel backfill shall be placed from the base of the trench
up to 2 feet below the ground surface (after SVE screen and PRGS pipe placement).
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Slotted SVE screen shall be placed horizontally in the trenches at the elevation(s)
shown on the Design Drawings. The horizontal piping shall terminate
approximately 3 feet from one end of the trenches and extend into the adjacent
manhole at the other end. Place to one side of the trench to allow space for
dewatering well riser pipe. Solid PVC riser pipes (one for instrumentation and one
for vacuum inlet) shall be connected to the SVE piping as shown on the Design
Drawings.

PRGS conveyance piping shall run through the trench segments, placed on the
gravel backfill (below the SVE screen). A solid or flexible connection between the
PRGS conveyance pipe and SVE screen shall be made at the manhole at the lower-
end of the trench.

The upper 2 feet of each trench (above the gravel) shall be widened an additional

1 foot on each side and a non-woven geotextile then a geomembrane (see

Section 2.02) shall be placed above the gravel, extending to the widened portion of
the trench. The pieces of geotextile and geomembrane along the trench length shall
be overlapped a minimum of 3 feet along the trench alignment.

The top 2 feet of the trench (widened section above the geomembrane) shall be
backfilled with clean clayey fill. The clayey fill shall be placed in at least three
lifts, and each lifted compacted. Excavated soil may be used if previously tested to
determine it is not contaminated.

At two locations, at least 6 inches of driveway stone shall be placed and compacted
at the surface for a roadway crossing. These locations are shown on the Design
Drawings.

3.07 AUGMENTED SVE TRENCH DEVELOPMENT

A.

The augmented SVE trenches shall be developed by treating the biopolymer slurry
to initiate degradation and by flushing of the trench.

The Contractor shall initiate the biopolymer slurry degradation process after
placement of the free-draining backfill. The Contractor will install temporary PVC
wells or flushing pipes at strategic locations in the trenches to allow access to the
slurry in the trench. Installation of these temporary wells will be considered part of
the work and no additional compensation will be provided for their installation.
The dewatering wells and SVE screen may also be used for development.

The subcontractor shall thoroughly flush and develop the augmented SVE trench to
achieve silt-free and slurry-free conditions. Approximately two pore volumes of
the trench shall be removed during the trench development. The flushing and
development shall continue until Biological Oxygen Demand (BOD) decreases to
1,000 mg/l or lower and viscosity measurements by Marsh Funnel method are
similar to measurements of the potable water (25 to 30 seconds). Pumps and water
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3.08

3.09

3.10

for development shall be supplied by the Contractor. Excess water from the
flushing activities will be transported to the ECC water treatment system.

The temporary wells (if installed) shall be removed upon completion of trench
flushing/development

SEVERE WEATHER OPERATIONS

A.

Excavation of the slurry trench, mixing and placing of slurry, and mixing and
placing of backfill will not be allowed when the air temperature is below 30 degrees
Fahrenheit or when in the opinion of the Trust’s Engineer, severe weather such as
snow, rain, or ponding water, may be detrimental to the slurry trench installation or
may affect the accuracy of quality control testing.

Weather related delays shall not constitute grounds for additional payment or
extension of project time for the Contractor.

CLEANUP AND DISPOSAL OF SLURRY AND EXCAVATED SOIL

A.

B.

Excess slurry displaced by the backfill shall be reused or containerized, treated to
initiate degradation and transported to the ECC water treatment system.

Excavated soil should be characterized and handled as discussed in Section 2.5 of
the Design Report.

QUALITY CONTROL

A.

The Contractor shall establish and maintain quality control for all work specified in
this section to assure compliance with contract requirements and maintain records
of their quality control for all construction operations, including, but not limited to
the following:

1.  Excavation — Limits, depth, disposition of materials, timeliness and profiles.
2. Materials — Biopolymer and backfill material conform to the specifications.
3. Construction — Conforms to the specifications and drawings.

4.  Slurry and Backfill Tests.

Slurry Tests

The Contractor shall perform tests on the biopolymer slurry both before and after
placing in the trench and shall consist of Marsh Funnel tests and pH determinations.
Sturry samples from the trench shall be taken at approximate depth of 5 feet below

ground surface. At least two sets of tests shall be taken each day of operation.

Marsh Funnel results shall be at least 50 seconds. pH shall be between 9 and 10.5.
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Backfill Tests

The Contractor shall provide results of gradation tests of the free-draining gravel
taken from at least three different truck loads. A copy of the test results shall be
furnished to the Trust’s Engineer as soon as available. Any material placed that
does not meet the material requirements shall be replaced at no additional cost to
the Trust. No gradation will be required on imported silty clay fill; however,
analytical testing will be required.

Equipment

The Contractor shall furnish and maintain without charge the following equipment
to be used by qualified personnel, provided by the Contractor, who are trained to
operate all equipment and who have a working knowledge of test procedures for
slurry testing in accordance with applicable American Petroleum Institute (API)
Standard Specifications:

One (1) marsh funnel set

One (1) slurry sampler

One (1) so1l sampling tool and driving apparatus
One (1) pH kit

Trench Bottom and Backfill Profiles.

1. The Contractor shall furnish a profile of each trench bottom as well as the
backfill slopes at the beginning of each day.

2. Depth measurements for the trench bottom shall be taken every 10 feet
horizontally.

3. Depth measurements for the backfill placement shall be taken every 10 feet
horizontally.

4. Records of any corrective actions taken shall be furnished to the Trust’s
Engineer.

Pipe Elevation Profile
1. The Contractor shall furnish a profile of the horizontal SVE screen, including

elevations, for approval prior to backfilling above the SVE screen at each
trench.

o

The Contractor shall also furnish elevation measurements of the PRGS
conveyance piping at the end of each trench segment and the manhole
connection.
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3.11

U2

o

PERFORMANCE TESTING/ACCEPTANCE

A pumping test shall be performed at each trench segment upon completion of
development and flushing. The dewatering well (or temporary biopolymer development
well) will be pumped at approximately 5 gallons/minute to dewater the trench. If the
trench can not be dewatered at this pumping rate, then corrective measures will be
required.

CORRECTIVE MEASURES

Corrective measure will depend on the conditions encountered and must be approved by
the Trust prior to start of the work. If corrective measures are requested, the Contractor
shall submit a work plan to the Trust for approval prior to implementing the actions.

END OF SECTION
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SECTION 02268

MONITORING WELLS

PART 1 - GENERAL

1.01

1.04

SUMMARY

A.

The work covered under this section is expected to be arranged by the Trust’s
Engineer. Costs for well installation, installation oversight, development, and
sampling will be billed to the Trust separately.

B.  The well installer shall possess all necessary licenses and shall obtain the
appropriate permits needed to comply with the State of Indiana regulations.

SITE CONDITIONS

A. Drilling Location: Monitoring Wells S-4B and S-5 locations were provided in
Attachment Z-1 and the Addendum to the Field Sampling Plan.

B.  Subsurface conditions are shown in Drawing C-4.

DESCRIPTION OF WORK

A. Monitoring Wells S-4B and S-5 shall be constructed in the sand and gravel water-
bearing unit. Construction details are provided below.

B.  Access to the drilling locations may require the use of all-terrain or tracked
vehicles. The well installation Subcontractor is responsible for providing all
equipment necessary to gain access to the drilling locations.

C. Power generation is the responsibility of the well installation Subcontractor.

D. There is no water source on site. The Subcontractor is responsible for providing all
equipment necessary for temporary storage and transportation of water.

E.  Well installation Subcontractor is responsible for providing personal protective
equipment (PPE). Drilling is anticipated to be completed in Level D protection.
Provisions are to be made to upgrade to higher levels of protection as determined by
the Health and Safety Site Officer.

SUBMITTALS

Well construction log, including well material information, upon completion of well
installation.
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PART 2 - PRODUCTS
2.01  MATERIALS
A. Protective casing: 4-inch (nominal) diameter Schedule 40 steel.
B. Temporary casing: 10-inch diameter steel.
C. Polyvinyl chloride (PVC), Schedule 40, flush-threaded well pipe, 2-inch diameter.
D. PVC, Schedule 40 slotted well screen 0.01 slot, 2-inch diameter.
E. Sandpack: Filter sandpack #4 or equivalent (for sand zone wells).
F.  Bentonite: Bentonite pellets will be used for the annular seal. Approved
proportions of powdered chip bentonite will be used in temporary casing seals,

drilling mud, and annular grout.

G. Grout: Annular grout will consist of Portland cement, bentonite, and clean potable
water. (Note: Water is not available at the site.)

PART 3 - EXECUTION
3.01 GENERAL

A. Decontamination

1.  Decontamination of equipment will be accomplished using high pressure, hot
water, or steam at the designated on-site decontamination pad.

2. Therig and associated equipment is to be decontaminated upon arrival and
departure from the Site. Decontamination of downhole drilling equipment

will take place between borehole locations.

3. The Contractor is responsible for ensuring the decontamination and integrity
of well materials.

B. Sampling

1.  Confirmatory split-spoon samples will be taken according to ASTM D-1586.
2. Sampling frequency will be continuous throughout each borehole location.
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C. Waste Handling

1.

o

LI

Containerization and handling of solid and liquid wastes produced during
drilling and development activities are the responsibility of the Subcontractor.
Wastes shall be left on-site to be managed by the General Contractor.

Solid wastes shall be placed in a roll-off box, the ex situ soil treatment cell or
in Department of Transportation (DOT) 17H 55-gallon drums and stored in
the Support Zone as directed by the Trust’s Engineer.

Liquid wastes shall be placed in DOT 17H 55-gallon drums and/or transferred
by the Contractor to the wastewater storage tank(s) in the Support Zone.

D. Development

1.

Lo

The monitoring wells are to be developed using the surge and pump method.

Development of each piezometer will continue until ground water
temperature, pH, and specific conductance values equilibrate.

In the event that monitoring wells are bailed or pumped dry before all the
development parameters (listed above) equilibrate, the piezometers will be
permitted to recover to at least 25 percent of the original static water and
pumped dry again before development resumes. Development will be
terminated after pH and specific conductivity equilibrate.

3.02 SAND ZONE WELL INSTALLATION

A. Dirilling Method

1.

Sand (water-bearing zone) monitoring wells shall be drilled using the Water
Rotary Drilling method. A 12-inch diameter wing bit or blade bit circulating
water shall advance the borehole. Soil samples shall be collected through the
drill stem and bit to locate the till/sand interface depth. A temporary 10-inch
ID steel casing shall be set near the base of the till and sealed with a bentonite
slurry to prevent shallow till zone cross contamination of the sand zone. After
the bentonite slurry is set, a 7-7/8-diameter blade or wing bit will be utilized
to advance the borehole through the casing into the sand zone.

B. Installation

1.

Each sand and gravel well is to be installed through the steel surface casing in
the open borehole. Riser pipe and screens shall be decontaminated prior to
installation unless environmentally sealed prior to installation. Measures are
to be taken to avoid a cross contamination of the screen and riser from contact
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with the ground, the rig, and other objects. Clean gloves are to be worn when
handling the screen and riser.

After installation of the PVC materials, gravel pack and bentonite seal, the
remaining annular space will be backfilled with a bentonite cement mixture
via tremie pipe.

Annular Material Installation

1.

N

Annular materials (sandpack and grout) are to be emplaced using a tremie
pipe. The cement-bentonite grout slurry is to be mixed at the surface prior to
emplacement.

The bentonite pellet seal will be installed by dropping the pellets through the
casing to the top of the sandpack. The casing will be putled from the borehole
incrementally until the bentonite pellet seal is a minimum of 2 feet above the
sand/lower till interface. The bentonite pellet seal will be permitted to hydrate
for a minimum of 1 hour before backfilling the remaining annular space with
cement bentonite grout.

Protective Casing Installation

The 4-inch protective steel casing is to be extended to the ground surface and shall
be finished with a flush-mounted cover and concrete pad.

END OF SECTION
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PART 1 - GENERAL

1.01

1.03

1.04

DESCRIPTION

A.

SECTION 02280

GEOTEXTILES

This section includes the procurement, transportation, storage, handling, seaming,
and installation of the geotextile for: (1) protection of the geomembrane liner for the
augmented Soil Vapor Extraction (SVE) trenches, (2) protection of the
geomembrane for the ex situ SVE treatment cell, and (3) leak detection spacing
between the TS tank primary and secondary liners.

RELATED SECTIONS
A.  Section 01300 — Submittals
B. Section 02210 — Augmented SVE Trench

C. Section 02750 —
D.

E. Section 13100 -
REFERENCES

A. ASTM D3776
B. ASTM D3786
C. ASTM D4355
D. ASTM D4533
E. ASTM D4632
SUBMITTALS

Erosion Control Revetment

Section 13050 —Wastewater Storage and Transfer System

Ex Situ SVE Treatment Cell

Test Methods for Mass Per Unit Area (Weight of Woven Fabric).

Test Method for Hydraulic Bursting Strength of Knitted Goods and
Non-Woven Fabric (Diaphragm Burst Strength Tester Method).

Test Method for Deterioration of Geotextiles from Exposure to
Ultraviolet Light and Water (Xenon-Arc Type Apparatus).

Test Method for Trapezoid Tearing Strength of Geotextiles.

Test Method for Breaking Load and Elongation of Geotextiles
(Grab Method).

A.  The Contractor shall submit the following:
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1. Product Data

a.  Manufacturer’s descriptive literature and specifications covering the
product specified, including installation information.

2. Certificates of Conformance

a.  Manufacturer’s certification that the geotextile was manufactured in
accordance with specified reference standards.

PART 2 - PRODUCTS
2.01 MATERIALS
A. The geotextile shall be a nonwoven geotextile comprised of polypropylene

filaments which are formed into a stable network which meets or exceeds the
following minimum average role value (MARYV) properties:

Fabric Properties Test Method MARYV
Weight, oz/yd” (min.) ASTM D-3776 7.7
Grab Tensile Strength, Ibs. ASTM D-4632 200
Grab Tensile Elongation, % ASTM D-4632 60
Trapezoidal Tear Strength, Ibs. ASTM D-4533 85
Mullen Burst Strength, psi ASTM D-3786 250
Ultraviolet Stability, % ASTM D-4355 70

(Xenon Arc)
500 hrs. exposure

PART 3 - EXECUTION - Not Applicable

END OF SECTION
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SECTION 02730

VAULTS AND MANHOLES

PART 1 - GENERAL

1.01 DESCRIPTION

A

The Contractor shall furnish all materials, labor and equipment necessary to install
the precast concrete vaults and manholes. Section includes precast manholes and
utility vaults, frames, covers, hatches, anchorage, and all accessories.

The SVE screen — PRGS conveyance pipe connection shall be housed in manholes
located as shown on the Design Drawings. The manholes shall also house
connections between the PRGS conveyance piping segments. An additional
manhole will be used for the connection between the two legs of PRGS conveyance

piping.

1.02  RELATED WORK NOT INCLUDED

A.

Section 02200 — Excavation, Backfill, and Compaction

1.03  SUBMITTALS

A.

Product data: Provide manhole configuration and dimensions at least 10 days prior
to the Pre-Construction Conference.

Shop Drawings: Indicate manhole locations, elevations, dimensions, penetrations,
and installation information as part of the as-built/completion report.

1.04 REFERENCE STANDARDS

A.

B.

ASTM A48 Gray Iron Castings
ASTM Al 85  Welded Deformed Steel Wire Fabric

ASTM C 185  Standard Test Method for Air Content of Hydraulic Cement
Mortar

ASTM C 478  Standard Specification for Precast Reinforced Concrete Manhole
Sections
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E. ASTM A615 Deformed and Plain-Steel Bars for Concrete Reinforcement

F. ASTM (C923 Resilient Connectors for Reinforced Concrete Manhole Structures
and Pipes

1.05 QUALIFICATIONS

A.  Manufacturer: Company specializing in manufacturing products specified in this
section with minimum of 3 years of experience.

1.06 TRANSPORTATION, DELIVERY, AND HANDLING

A. Transport, store, and handle precast sections in a manner to prevent spills, cracks,
and other damage to the units.

B.  Contractor shall make repairs and patches to pre-cast units to bring in to
compliance.

PART 2 - PRODUCTS
2.01 MATERIALS

A. Manhole and Vault Sections: All units shall be reinforced to conform to ASTM
A615. Precast vaults and manholes shall be constructed in accordance with ASTM
(C478 and connections in accordance with ASTM C923. Sleeves for pipe openings
to be factor cast for pipes 6-inches and larger; smaller diameter pipe openings and
sleeves can be prepared in the field.

B. Base sections shall have reinforced flat bottoms protruding a minimum of 6 inches
beyond the outside face of the riser section. The bases shall be minimum 6 inches
thick for risers up to and including 48> diameter

2.02 PRECAST MANHOLE DESIGN CRITERIA

A. Standards: Building Code Requirements for Reinforced Concrete (ACI318) and
AASHTO Standard Specifications for Highway and Bridges.

B. Materials

1. Concrete: 4,000 psi @ 28 days minimum
3,500 psi @ time of delivery

2. Reinforcing bar: ASTM A615, Grade 60
Welded wire fabric: ASTM A 185
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C. Design Loads

High Water Table: approximately 4 to 6 feet below ground surface
Coefficient of lateral earth pressure for wall design: 0.45

2.03 ACCESSORIES
A. Lockable Metal Frame and Cover

Manhole frames and cover shall conform to ASTM A48 and be designed to carry
AASHTO U20 live loads. No cover will be accepted that “rocks” in place after
construction.

B.  Steps

Minimum 0.5-inch diameter round steel encapsulated with co-polymer of
polypropylene plastic. Steps shall be capable of withstanding the design loading
requirements of ASTM C478 at a temperature of 0 °F with no structural failure.

1. Steps shall be cast into the walls of base, risers and conical top sections of
manholes and sidewalls of vaults

2. Steps shall be secured with mortar or cast in place polypropylene inserts.
Steps shall meet requirements of OSHA 1910.27 for fixed ladders

C. Sealing Compound

Two rings of butyl rubber joint sealant shall be set between the bottom of frame and
top of concrete section or grade rings. Joint sealant shall also be set between
precast sections.

D. Grade Rings

Concrete masonry units conforming to ASTM C478; hold down bolt holes
matching the manhole frame. No split rings permitted.

E.  Pipe Opening Seals

Factory cast or field installed resilient gasket-type seal that conforms to ASTM
(923 and sized to match pipe openings required on the Design Drawings. Flexible
rubber connectors shall be: Kor-N-Seal, Lock Joint Flexible Manhole Sleeve, or
approved equal.

02730-3



Bitumastic Coating

Two (2) coats of asphalt-based coating factory applied to all precast sections.
Coating shall be Karnak #83 AF Fibrated Damproofing, Koppers 300 M Epoxy, or
Pennsbury32-B-4 Epoxy.

2.04 CONFIGURATION

A.

Concentric risers and base with eccentric cone style top section for cylindrical
manholes. Joints between sections shall be lipped male/female joints; manhole
sleeves to receive process pipe. Design depths shall be as indicated on the
Drawings.

Manholes shall be cylindrical or rectangular, located as indicated on the drawings.
1. Cylindrical manholes to have minimum clear inside diameter of 48 inches

with a 30-inch man way opening. Cover shall be cast iron designed to
withstand H20 loads and sized to cover the opening.

o

Rectangular vaults shall have a metal cover designed to withstand H20 loads
and sized to cover the opening.

PART 3 - EXECUTION

3.01 INSTALLATION - GENERAL

A.

B.

Verify that items provided by manufacturer are properly sized and located.

Excavations shall begin 6 inches from all sides of the base and extend to a
maximum of 1 foot from all sides of the top.

Scarify and re-compact subgrade. Remove any unsuitable soils (peat, organics, fat
clays, or silts). Install bases on a minimum 6-inch layer of compacted crushed
stone.

Place base pad on prepared base material. Make sure base section is level.

Place manhole/vault sections, plumb, level, and trim to correct elevations. Anchor
riser to the base pad.

Install sealing compound into annular spaces to completely fill any voids in wall
openings or joints and render installation watertight.

Backfill and compact area around the manhole with sand bedding up to the existing
ground surface.
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H. Contractor is to set cover frames and covers level on grade rings if necessary to
correct elevations as determined by finished grade. Set grade rings in waterproof
mortar immediately before installing manhole frame,

3.02 VAULT AND MANHOLE LEAKAGE TESTING

A. Inspect each vault and manhole after all pipes are connected to identify any
infiltration.

B. Repair and retest: Determine source of leaks in vaults/manholes. Repair or replace
defective material.

END OF SECTION
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SECTION 13050

WASTEWATER STORAGE AND TRANSFER SYSTEM

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A.

The Contractor shall provide all labor, equipment, and materials to upgrade and
operate the existing on-site storage and transfer system for wastewaters generated
during construction and operation of the Augmented Soil Vapor Extraction trench
system. The wastewater storage system currently includes two modular tanks for
storage of both raw and treated wastewaters. The transfer system includes pumps,
piping, and controls, as needed, to convey treated waters from the storage tanks to
either an on-site channel for discharge, to a tanker for hauling to an off-site disposal
facility, or to the raw water storage tanks for retreatment.

The existing wastewater storage and transfer system is currently operational and is
configured to treat wastewater from the neighboring Third Site. The wastewater
treatment system may be operated by both ECC and Third Site, provide separate
waste streams are maintained. Simultaneous operation by both ECC and Third Site
can occur through alternating batch treatment. An additional raw wastewater tank
(TS) and associated piping will be required to maintain separate waste streams. The
upgrades to the existing wastewater treatment system are presented below.

The process flow and instrumentation diagram (P&ID) for the wastewater storage
and transfer system is shown on the Drawings.

1.02  SUBMITTALS

The Contractor shall provide the following submittals to the Trust’s Engineer at least
10 days prior to the Pre-Construction Work Conference.

A.

Wastewater Storage and Transfer System Installation Plan, including product
details regarding the following:

Tank wall, frame supports
Tank liner and cover materials
Piping and pipe fittings
Access stairways

Tank vent (T-5) system

Leak detection sump

SARAIEal ol

13050-1



B.

C.

Shop Drawings

1. Manufacturer’s published detailed drawings, modified to suit design
conditions, as necessary, and Contractor’s prepared drawings, as applicable,
depicting inlet piping connections and supports, bottom drains, leak detection
drains and sumps, transfer pumping systems, and spill control. To be
submitted as part of the wastewater storage and transfer plan.

2. Contractor’s plan for construction, dewatering, and ASVE system
wastewaters.

Installation Instructions

Manufacturer’s installation instructions for the wastewater storage tank system.

PART 2 -PRODUCTS

2.01  WASTEWATER STORAGE TANK

A.

The Contractor shall provide one stee] storage tank, 43-foot diameter by 15-foot
high with a total volume of 150,000 gallons capacity as measured at 6-inch
freeboard. The tank shall be ModuTank HiStor Storage tank, or equivalent, as
manufactured by:

ModuTank, Inc.
Long Island City, NY 11101
(800) 245-6964

ModuTank shall provide the tank steel and hardware, the tank liners, cover, and
geotextiles, and the bottom drain and leak detection fitting assemblies. All other
site preparation materials and piping shall be provided by the Contractor.

Tank shall be free-standing and self-supporting. The tank shall be able to be
installed on a level, compacted earth site. The tank wall shall be placed on an
existing perimeter ring footer consisting of IDOH No. 5 coarse aggregate
approximately 48 inches wide and 12 inches deep.

The tank shall consist of modular steel components and be shipped as a knock-
Down (KD) unit and be assembled using simple hand tools.

The tank walls shall be set on steel footing plates placed directly on the ring footer.
The footing plates shall be 24 by 30 by 1/16-inch CORTEN steel per ASTM A606.
The plates shall be anchored on the outside of the tank wall with a concrete block or
equivalent dead weight which provides a minimum 300-pound load per plate.
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Tank walls shall be 12-gauge LFQ G-90 Mill Galvanized Steel panels per ASTM
A569, 5 by 10 feet dimension. Wall support girths shall be 3 inches by 3 inches by
3/16-inch structural steel angle, hot dip galvanized after fabrication. The girths
shall be ASTM A36 structural steel angles. The girths shall be placed horizontally
to connect the wall panels and will consist of one bottom girth, two middle girths,
and a top girth.

Wall and support frames shall be bolted together using bolts, nuts, and washers to
be supplied by the tank vendor.

2.02 TANK LINER SYSTEM

A.

The storage tank shall have a double-liner construction for dual containment of
liquids. The liner shall be shop-fabricated in one piece to fit the tank. The liners
shall be as follows:

1. Primary (top) Liner: 30 mil reinforced XR-5, or equivalent
2. Secondary (bottom) Liner: 30 mil reinforced XR-5, or equivalent

A leak detection geotextile shall be placed continuously between the primary and
secondary liners. The secondary liner shall have a continuous geotextile
underlayment on the subbase. The geotextiles are described in Section 02280 —
Geotextiles.

2.03 PIPING

A.

Bottom Drain. The T-5 tank shall have a 4-inch diameter Schedule 80 PVC bottom
drain. The bottom drain shall be installed in accordance with the manufacturer’s
recommendation and be placed in a 3-foot deep trench as shown on the Drawings.
The bottom drain shall have a 4-inch diameter stickup screened to minimize solids
and debris entry into the drain.

Leak Detection System. The T-5 tank shall have a 4-inch diameter Schedule 80
PVC leak detection drain that connects to a vertical 12-inch diameter Schedule 80
PVC sump. The leak detection drain shall be installed in accordance with the
manufacturer’s recommendations. The drain pipes shall be placed in a 3-foot deep
trench and be sloped at 1 percent to the sump. The sump shall stickup

6 inches above the tank wall and shall be capped. The sump shall be located as
shown on the Drawings.

Inlet Pipe. All inlet pipes into the T-5 tank shall be over the top of the tank wall.
The tank shall be fitted with a system of 2-inch, Schedule 80 aeration lines. These

lines will be placed at the base of tank T-5 and connected to new supply equipment.
Diffuser heads will be added at five locations.
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2.06 TANK T-5 COVER AND VENT TREATMENT

A.

Storage Tank T-5 will be equipped with a floating cover and vent treatment system
to control VOC vapor emissions from the stored wastewater. The tank cover shall
be constructed as indicated on the Drawings and shall include the following
components:

1. Floating cover fabricated of 30 mil reinforced XR-5, or equivalent,
incorporating floatation logs, ballast pipe, protective liner bumper, and rope
retention grid.

b

Vent assembly consisting of two (2) 4-inch diameter vents, flexible hose, and
over-the-wall piping.

The tank cover and vent assembly shall be as manufactured by
ModuTank, Inc., or equivalent, and shall be compatible for construction and
operation with the wastewater storage tank.

Tank vent T-5 discharge shall be conveyed to an activated carbon treatment system.
Two 55-gallon VentSorb canisters connected in series, as manufactured by Calgon
Carbon Corporation, Pittsburgh, Pennsylvania, or equivalent, shall be used. The
canisters shall be situated along the outside wall of Tank T-5 in a location approved
by the Engineer. A standby clean canister shall be kept on-site for replacement, as
needed.

The vent treatment system shall include a condensate drain and storage tank
(minimum 55-gallon) upflow of the carbon canisters to remove moisture. A sample
valve shall be located between the canisters to allow routine vapor testing for VOC
breakthrough.

PART 3 - EXECUTION

3.01  OPERATIONS

A.

The wastewater storage and transfer systems shall be constructed and all quality
control inspections shall be completed prior to starting construction dewatering.

Maximum operating water levels in the tank shall be at 12 inches below the top of
the sidewall rail. No waters shall be transferred into a tank that has reached its
maximum water level.

Waters encountered during construction at a volume in excess of that which can be

transferred into the T-5 tanks shall be temporarily stored by the Contractor by a
means approved by the Trust’s Engineer.
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Solids Removal and Handling

1. The Contractor shall be responsible for removal and containerization of all
solids collected in the storage tanks during the duration of remediation
activities. Settled solids shall be removed if the settled volume exceeds
15 percent of the capacity of the tank.

2. All solids and residues collected during cleaning of the storage tanks shall be
analyzed by the Contractor and disposed off site if results exceed the Site-
Specific Exposure Concentrations.

Vent Treatment System at Tank T-5

The carbon canister vent treatment system shall be operated in the lead/lag mode.
The lead canister discharge shall be monitored on a minimum weekly basis during
operation of the wastewater treatment system. A photoionization detection (PID)
shall be used to measure total VOCs emitting from the sample valve between the
canisters. Breakthrough shall be designated as a PID VOC measurement of

10 ppm.

Upon determination of VOC breakthrough, the lead canister shall be replaced with
the lag canister and a clean canister (standby) shall be installed as the lag canister.

3.04 DEMOBILIZATION

A.

The Contractor shall remove from the site T-5 wastewater storage tank and
associated materials, with the exception of the ring footer and below-grade piping at
the completion of the Phase I Monitoring.

END OF SECTION
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SECTION 13100

EX SITU SOIL VAPOR EXTRACTION CELL

PART 1 - GENERAL

1.01

1.03

This specification provides requirements for the ex-situ SVE cell. The Contractor
shall furnish all labor, materials, and equipment required to construct the cell,
transport the soils and install the connections to the existing SVE system as
shown on the Design Drawings and specified herein. Note that ex situ soil
treatment will only be required if the conditions discussed in Section 2.8.1 of the
Design Report are present. A smaller cell than shown on the Design Drawing
may be appropriate based on actual soil volumes to be treated.

RELATED SECTIONS

A.  Section 02110 — General Site Preparation

B. Section 02210 — Augmented SVE Trench Construction
EX SITU SVE SOIL TREATMENT CELL DESCRIPTION

A. The ex situ SVE soil treatment cell will encapsulate contaminated soils
excavated from the SVE trenches and systematically move air through the
soils to enhance volatilization and removal of volatile organics. Air
movement through the soil shall be facilitated by a network of screened
PVC piping connected to the existing SVE vacuum system. The ex situ
SVE process shall involve the continuous extraction of organics-laden air
and treatment of the air by a vapor treatment unit to remove organics.

The existing SVE system at the ECC Site shall be used to move the air and
to collect water vapor if present. Any water collected will be contained by
the system water separation tank and later transferred to the ECC
wastewater treatment facility.

The ex situ SVE soil treatment may be conducted concurrently with SVE of
the augmented SVE trench segments. The treatment shall continue until
vapor analysis indicates compliance with the approved ECC Site Soil Vapor
Standards.

Ex situ SVE soil treatment cell shall include the following major
components:
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1. Geomembrane above and below waste soils.

2. A4-inch diameter lateral piping that is slotted within the cell and
solid along alignment to treatment building.

3. A 2-inch diameter slotted ambient air inlet piping,
4. One vapor monitoring point.
1.05 SUBMITTALS
A.  Ex Situ SVE Soil Treatment Configuration Plan

1. To be submitted after trench excavation soil testing is complete and
the volume of soil to be treated is defined.

2. Shall include final dimensions and location of the cell and piping
network, along with excavated soil analysis laboratory data.

3. Shall include details regarding connection to the existing SVE
manifold in the treatment building and covering of the cell when
treatment is complete.

4. Shall include specifications for the gecomembrane.

PART 2 - GENERAL REQUIREMENTS

A. The ex situ SVE soil treatment cell system shall be constructed to allow air
flow to affect all areas of soil within the cell.

B.  The Contractor shall designate a qualified system operator and backup
operator that shall be approved by the Trust.

C. Vapor monitoring data will be collected as required by the Trust and/or
USEPA to assess the concentrations of contaminants of concern in the
treatment cell soils.

1. If the vapor levels meet the approved Soil Vapor Standards, the soils
in the treatment cell will be left in place, upon approval by the
USEPA, in consultation with IDEM.

2. If the vapor levels do not meet the Soil Vapor Standards, the

Contractor shall continue to operate the system until the soil meets the
criteria.
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PART 3~ EXECUTION

3.01 CELL CONSTRUCTION

A.

The ex situ SVE soil treatment cell shall be installed with the configuration
as defined in the approved Contractor submittal. Excavation of the existing
cap soil will not be permitted; however, clean fill soils may be used to
establish a level grade, as needed. A geotextile layer may be placed below
the base of the cell for protection of the lower geomembrane, if desired.

Contractor shall place the geomembrane and soils to be treated so that the
geomembrane surrounds the soils below, above and on the sides.
Penetrations for the air inlet pipe(s), vapor monitoring point and SVE piping
shall be patched with a geomembrane boot firmly attached to the PVC

piping.

Care must be taken to avoid breakage of the PVC-slotted piping during soil
placement. Any repairs shall be in responsibility of the Contractor.

Contractor shall place the slotted 4-inch diameter schedule 40 PVC pipe on
a minimum of 1 foot of soil at the base of the cell.

Solid 3-inch diameter PVC pipe shall be attached to the respective ends of
the 4-inch diameter SVE slotted pipe and extend to the treatment building
SVE manifold. The penetration of the treatment building wall shall be
patched and the opening insulated.

The 2-inch diameter air inlet pipes shall be fitted with an adjustable ball
valve at the end outside the cell to regulate the volume of outside air
allowed into the cell. The Contractor shall adjust the valves, as appropriate,
for efficient soil treatment.

3.02 VAPOR MONITORING POINT INSTALLATION

A.

Contractor shall install at least one vapor monitoring point into the main
section of soils undergoing treatment.

Use pre-packed well screen Schedule 40 PVC, minimum 1-inch 1.D., and
2.5-inch O.D. sand pack, minimum 5-foot screen length.

Install during soil placement, with cap and vacuum gage at riser top.
Patch geomembrane penetration with a geomembrane boot secured to the

upper geomembrane layer and the monitoring point. Check for leaks with
SVE system in operation and repair, if needed.
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3.03 GEOMEMBRANE

A.

Contractor shall overlap and weld or tape seams according to geomembrane
manufacturer specifications. Seams shall be checked during SVE operation
and repaired if leaks are noted.

Contractor shall limit traffic on the geomembrane and prevent soil
accumulation that may result in vegetation growth with roots that could
damage the geomembrane.

Where traffic is expected on the geomembrane, such as the path to access
the vapor monitoring point, Contractor shall place a 3-foot wide second
layer of the geomembrane to protect the primary layer.

3.04 OPERATION/TREATMENT

A.

Contractor shall connect the ex situ SVE soil treatment cell SVE piping to
the existing ECC treatment system and furnish vacuum capable of providing
air flow within the cell.

Contractor shall perform initial start up with oversight provided by the
Trust’s Engineer. Startup shall commence after all components of the
system have been installed and reviewed by the Trust’s Engineer.

Contractor shall operate the SVE system on the treatment cell as appropriate
for completing treatment efficiently and within approximately 12 months.

Contractor shall provide monthly status reports to Trust’s Engineer
providing periods of operation, flow rates, vacuum measurements, and
monitoring data. Contractor shall make adjustments to system operation at
the request of the Trust.

Contractor shall operate the SVE system continuously, 24 hours a day,

7 days a week, unless total shutdown occurs for cleaning, necessary
adjustments or maintenance. Contractor shall be responsible for performing
all manufacturer recommended maintenance activities during operation of
the system.

Contractor shall remove ground water and condensate from the SVE piping,
as necessary.

Contractor shall designate a qualified system operator and backup operator
that shall be approved by the Trust. The operator and/or backup operator
shall be available by direct communication or remote pager 24 hours a day
in the event of a system shutdown or emergency.
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3.05

SITE RESTORATION

A.

Contractor shall restore the treatment cell area as soon as practical after the
Soil Vapor Standards have been achieved and completion of the ex situ SVE
program has been approved by USEPA, in consultation with IDEM. All
above-grade piping shall be disconnected, removed and disposed off site. A
minimum of 12 inches of clean soil cover shall be placed over the cell area
and seeded. Excavation or grading of the existing clay cap will not be
allowed.

END OF SECTION
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SECTION 13110

WASTEWATER TREATMENT SYSTEM

PART 1 - GENERAL

1.01  DESCRIPTION OF WORK

A.

This section covers the requirements for upgrading the existing on-site wastewater
treatment system. The existing treatment system consists of filtration, air stripping,
and activated carbon adsorption. It is intended primarily for the removal of organic
contaminants and suspended solids. This system shall be used to treat wastewaters
generated during the Construction and Active phases of the project, including
during the excavation and operation of the Augmented Soil Vapor Extraction
Trench System.

The existing system is currently operational and is configured to treat wastewater
from the neighboring Third Site. The wastewater treatment system may be operated
by both ECC and Third Site, provide separate waste streams are maintained.
Simultaneous operation by both ECC and Third Site will occur through the use of
the ECC wastewater storage and transfer system and alternating batch treatment.
The upgrades to the existing system are necessary to allow for separate waste
streams. The upgrades to the existing wastewater treatment system include those
presented below. Other changes may be needed.

The process flow and instrumentation diagram (P&ID) in the Design Drawings
includes the wastewater treatment system is shown.

1.02  RELATED SECTIONS

A.

Section 13050 —~ Wastewater Storage and Transfer System

1.03 PERFORMANCE REQUIREMENTS

A.

The two (2) liquid-phase granulated activated carbon (GAC) units shall contain
1,000 pounds of GAC and be capable of treating 50 gpm each, while operating in
series. The carbon units shall be capable of treating the site wastewaters to achieve
the IDEM effluent standards established for discharge on-site (Table 2-2 of the
ASVES Design Report), when preceded by the air stripper. The liquid-phase GAC
units shall have a maximum operating pressure no less than 85 psi.

The two (2) vapor-phase carbon treatment units shall be capable of treating 900 c¢fm

in series. Construction shall be steel. The vapor-phase GAC units shall treat the
stripper off gases to below IDEM limits.
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The Contractor shall provide bubble diffusers aerators for storage Tank T-5. The
aerators shall be submerged and shall supply at least 0.14 mg/L oxygen to the
wastewater per mg/L of iron oxidized. The aerators shall be installed on the
northern half of the tank bottom in a spoke and hub pattern.

1.04 SUBMITTALS

Wastewater Treatment system Upgrade Plan that includes manufacturer’s catalog data for
new system components and new system notifications.

PART 2 - PRODUCTS

2.01 WASTEWATER TREATMENT SYSTEM

A.

The Contractor shall supply the following wastewater treatment system
components:

1. Two (2) Carbonair Model GPC-48 vapor-phase GAC vessels or their
approved performance equivalent.

2. Two (2) Carbonair Model PC-7 liquid-phase GAC vessels or their approved
performance equivalent.

Both GAC systems shall be configured to operate in series so that one treatment
unit will be the primary adsorber (lead) while the other treatment unit will act as a
backup (lag). In both systems, the piping shall enable one unit to be isolated for
disconnection and changeout while maintaining operation through the other.

Bubble Diffuser

1. The Contractor shall provide a bubble diffuser secured to the wall or floor of
storage Tank T-5. The aerator shall be designed to maintain sufficient
pressure on headers to eliminate clogging of diffusers. Oxygen transfer rate
shall be at least 0.9 kg oxygen per kilowatt hour. A check valve shall be
included in the over-the-wall piping from the air blower to the diffuser to
avoid water flow to the blower. Power connections may need to be added for
the blower for the diffuser.

PART 3 - EXECUTION

3.01 INSTALLATION

A. The Contractor shall be responsible for installing the systems within the Wastewater

Treatment Building Area at the location shown on the Drawings. Pumps, piping,
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3.02

3.03

and connection requirements for the wastewater storage system are provided in
Section 13050. Process and instrumentation requirements are indicated on the
Drawings. All instrumentation and manually-controlled appurtenances shall be
installed in locations easily accessible by site personnel. New power connections
may be required.

B. All piping and ductwork shall be clearly labeled with pipe markers clearly showing
the following:

Pipe flow direction (with arrows);

Service/contents (liquid or vapor); and

Content name (minimum 3/4-inch all capital lettering (i.e., FEED WATER).
WASTE DISPOSAL
The Contractor shall be responsible for carbon acceptance testing and disposing and/or
reactivation of spent carbon. Carbon shall be considered spent whenever breakthrough is
detected from the lead treatment unit at the concentrations established during operations
startup.
OPERATIONS
System startup and operations will be described in a Contractor Submittal for an

Addendum to the existing Site Operations and Maintenance Plan.

END OF SECTION
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SECTION 15050

PIPING - GENERAL PROVISIONS

PART 1 - GENERAL
1.01 WORK INCLUDED
A. The Contractor shall do all work required for the installation of pipe including
excavation, furnishing and placing choked stone bedding, laying and jointing and
testing of pipe, backfilling, and compacting.
B. The work shall also include storage in temporary spoil banks, all excess backfill,
selection and placement of all suitable fill materials around the pipe, the disposal

of surplus material at approved locations, and shall include all labor, tools,
materials, and equipment necessary to install sanitary sewer piping.

C. The work shall also include furnishing, placing and removal of any trench support
systems, the dewatering and pumping of all excavations, the protection of existing
pipelines and structures, and the continuous cleanup of the site.

1.02  RELATED DOCUMENTS AND SECTIONS
A. Design Drawings and General Provisions of Contract
1.03  SYSTEM DESCRIPTION

A. Dimensions shown on Design Drawings are approximate only. Contractor shall
verify all piping geometry in the field and shall be responsible for insuring proper
alignment and fit of all piping consistent with the intent of the Design Drawings.

1.04 SUBMITTALS

A. The contractor shall submit a written testing plan prior to testing showing the
AWWA testing procedures and documentation to be provided for hydrostatic
testing of the installed PVC piping system.

PART 2 - PRODUCTS
2.01 CONTRACTORS’ RESPONSIBILITY FOR MATERIAL

A. All pipes shall be carefully examined for defects, and no pipe known to be
defective shall be laid. If any pipe is found to be broken or defective after being
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laid, it shall be removed and replaced by sound pipe without any further payment
than 1s included in the bid.

Joint surfaces shall be protected from damage, and shall be carefully examined
before jointing. No damaged joints shall be used in the work.

Pipe shall be clean and ample precautions shall be taken to prevent entrance of
dirt and debris into the pipe after laying. Exposed ends of all uncompleted lines
shall be provided with plugs or covers at all times when pipe laying is not actually
in progress.

The Contractor shall be solely responsible for the safe storage of all material
furnished to or by him until it has been incorporated in the completed project and
accepted by the Trust’s Engineer.

Pipe and appurtenances shall be loaded and unloaded by lifting with hoists or
skidding so as to avoid shock or damage. Under no circumstances shall such
materials be dropped. Pipe handled on skidways shall not be skidded or rolled
against other pipe.

PART 3 - EXECUTION

3.01 INSTALLATION - GENERAL REQUIREMENTS

A.

All pipes shall be carefully laid to true alignment and grade with bell ends
upgrade.

The trench backfill shall be carefully graded to the proper elevation, and the
maximum practical solid bearing areas shall be provided throughout its entire
length, prior to swinging the pipe into place. Trench safety precautions, such as
trench boxes or benching, shall be used in accordance with OSHA guidelines, as
appropriate.

In general, the pipe shall be laid on a minimum of 6 inches of pea gravel, sand or
compacted stone. SVE trench piping will be placed directly on the free-draining
backfill after the backfill is leveled.

Immediately after the pipe is brought to final position, it shall be thoroughly
secured and properly bedded, and ample support shall be provided to prevent
settlement or disturbances.

Pipe shall be protected during construction against possible flotation due to

pouring of concrete or in case the trench becomes flooded prior to placing the
backfill.
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Jointing and laying shall be in strict accordance with recommendations of pipe
manufacturer.

Jointing shall be done in strict conformance with manufacturer's
recommendations. Pipe shall be handled with care to avoid damage to the lining
and coating,.

Cutting of pipe where required shall be done in a neat and workmanlike manner
using an abrasive cutting wheel or other means which will produce a smooth end
normal to the pipe axis with the cement lining undamaged. After cutting, the end
of the pipe shall be dressed to remove all roughness and sharp corners and
beveled in accordance with the manufacturer’s instructions. Pipe ends shall be
thoroughly cleaned prior to jointing and only manufacturer approved lubricants
shall be used.

All pipe used shall be stamped with the ASTM code for PVC pipe ensuring
factory inspection and quality control.

3.02 HYDROSTATIC TESTING

A.

A post-installation hydrostatic test shall be performed on the installed system
(minus the slotted SVE piping) in accordance with AWWA C605 (latest revision).
The contractor will fabricate the system such that hydrostatic testing can be
conducted on the PVC piping before connection to the SVE slotted pipe.
Contractor shall be responsible for notification of the Trusts Engineer prior to the
testing, making arrangements to supply potable water for testing and shall bear all
costs which shall be considered as included and paid for under this item.
Contractor shall be responsible for expelling all air from high points in the lines
through the air release valves. Piping sections of slotted/ perforated piping will
not be tested. Piping shall be tested prior to connection with the existing system
unless otherwise approved by the Trust’s Engineer. The Contractor shall furnish
all labor, materials and equipment for performing these tests in the presence of the
Trust’s Engineer, including calibrated pressure gauges, test bulkheads, filling,
draining, and air release connections and valves, calibrated drum and test pump.

Unless otherwise required to meet working conditions the PRGS carrier pipe and
new dewatering lines (inside piping of double-contained pipe) shall be tested
under a hydrostatic pressure as defined in AWWA C650 (latest revision). The
duration of each pressure test shall be at least two hours.

Under the foregoing conditions, the allowable leakage shall be determined by the
following formula:
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L = [SD(P)""*] / 148,000

= Allowable Leakage, Gallons per hour
= Length of Pipe Tested, feet

Nominal Pipe Diameter, inches
Average Test Pressure, psi

Nl Ne
i

After the 2-hour test period, the computed allowable leakage volume (measured
by the test water meter) must be injected into the test section by means of the
injection booster pump. After the allowable leakage volume is added into the test
section, the contractor will record the final pressure reading. If the final pressure
reading is less than the initial reading, the test section has failed the hydrostatic
test. If the final pressure reading is equal too or greater than the initial pressure
reading, the test section has passed the hydrostatic test. The Trust’s Engineer
must witness the pressure readings and leakage volume added.

Joints that leak shall be repaired and retested under the same conditions and under
the same period of operation. If joints are found to be defective, they shall be
replaced until the line passes the required test.

Any cracked or broken pipe, fittings, or valves shall be removed and replaced
with sound pieces.

Wherever conditions will permit, in the opinion of the Trust’s Engineer, the pipes
shall be tested before the trench is backfilled. All joints shall be examined during
the open trench test and all visible leaks entirely stopped.

The Contractor shall be required to provide all pipe taps, gauges, and corporation
cocks, as well as any other materials and equipment necessary to expel all air and

test the lines.

END OF SECTION
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TABLE B-{

Sand and Gravel Ground Water Elevations Along Augmented SVE Trench Alignment
November 1998 to May 2002
Enviro-Chem Superfund Site
Zionsville, Indiuna

Associated 11/9/1994 2/16/1999 5§10/1999 8/9/1999 11/9/1999 5/15/2000 I.ZISIZlWU 1/29/2001 8/13/2001 11/27/2001 2/4/2002 $§/6/2002 )
Trench Till Water Till Water Tin Wfler Till Water Till Water Till Water Till Water Till Water Till Wfler Till Wl.ler TiH Wl.ltr Tilt Wl.ler Minimuwm Till MII? imom Till} Median Till
Well Segments Eievation Eievation Elevation Elevation Elevation Eievation Elfevation Elevation Efevation Elevation Elevation Elevation Elevation Elevation
Nnmber * {feet ABISL) (fect AMSL) (Teet AMISL) (feet ANISL) (Feet ANISL} (feet ANISL) (Feet AMSL) (feet AMISL} (feet AMSL) (fect AMSL) (feet \RISL) (feet ANISY) (Feet AMSL) fect AMSLY (feet AMSL)
S-1 1.2 878.98 881.44 88141 879.27 878.25 879.07 881.02 881.45 880.48 881.2) 882.01 88249 878.25 38249 881.1
PZ-1 3 878.08 §81.86 880.56 878.89 878.00 NM 880.52 880.89 880.00 880.70 881.45 881.87 878.00 381.87 880.6
S-2 4 878.62 880.75 880.46 878.86 878.02 879.62 880.45 880.81 879.95 £80.60 881.31 881.74 878.02 381.74 880.5
S-1 5.0 7 R77.00 £79.75 R79.46 878.15 877.10 R78 76 880.01 879.77 878.09 879 57 £80.27 {8041 R77.39 881143 R79 5
Notes:

AMSL. = Atove mean sea level
PV( = Po.yvinyl chloride inner well casing
NM = No measurement
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TABLE B-2
Estimated Excavated Trench Soil YVolumes
Enviro-Chem Superfund Site
Zionsville, Indiana
Average | Trench Soil Soil Fluff Soil Stockpile
SVE Trench | Length Depth Width' Volume Mass® Factor’ Volume
Segment (feet) (feet) (feet) (feet) | (yards>) (tons) | (dimensionless) | (feet % | (yards?)
1 135 11 2.5 3,713 138 186 1.25 4,641 172
2 165 11 2.5 4,538 168 227 1.25 5,672 210
3 115 10 2.5 2,875 106 144 1.25 3,594 133
4 145 8 2.5 2,900 107 145 1.25 3,625 134
5 i 10 10 2.5 2,750 102 138 1.25 3,438 127
6 205 15 2.5 7,688 285 384 1.25 9,609 356
7 110 10 2.5 2,750 102 138 1.25 3,438 127
Total Estimate 27,213 1008 1,361 34,016 1,260

Notes:

Note 1: Two-foot wide trench specified, however some widening to to side disturbance is expected
Note 2: Assumed soil mass conversion: 1.35 tons per cubic yard.
Note 3: Fluff factor reference: RACER 2001.

N i i Salinam:
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I. INTRODUCTION/BACKGROUND

This Addendum to the April 28, 1997 Field Sampling Plan (FSP), referred to herein as the
“Addendum to the FSP,” describes the rationale and procedures for sampling and other field
investigations conducted in association with the Attachment Z-1 Remedy at the Enviro-Chem
Superfund Site (“ECC” or the “Site™), located in Zionsville, Indiana. This Addendum to the FSP
includes relevant field sampling procedures contained in the existing FSP for the site (Field
Sampling Plan, Revision 4, dated April 28, 1997) and provides additional field sampling details
pertaining to the augmented soil vapor extraction (SVE) system. Portions of the April 28, 1997 FSP
are appended to this Addendum to the FSP where relevant.

The primary activities described in the Addendum to the FSP include: (1) subsurface water
monitoring and water level measurement; (2) surface water monitoring; (3) soil vapor sampling; (4)
soil sampling for waste characterization; (5) sampling of biopolymer slurry after addition of
enzyme; (6) monitoring of Permeable Reactive Gate System (PRGS) effluent; and (7) wastewater
discharge monitoring. This Addendum to the FSP has been included as Appendix C to the Design
Report for Augmentation of SVE System (the “Design Report™).

The primary objective of the augmentation of the SVE system is to treat subsurface water
and soil contamination in the vicinity of the augmented SVE trench system and prevent off-site
migration of contaminated subsurface water to Unnamed Ditch. The existing SVE system will be
augmented by additional SVE trenches to be installed generally along the alignment of a ground
water collection trench previously required as Additional Work in Revised Exhibit A to the Consent
Decree. The augmented SVE trenches will be connected to the existing SVE system and will be
operated using all of the basic operations of the existing SVE system. In order to provide additional
protection to Unnamed Ditch, the Attachment Z-1 Remedy also includes a perimeter thin barrier
curtain wall (TBCW), which was constructed in May 2006, and a permeable reactive gate system
(PRGS).

After construction pf the augmented SVE trenches and the PRGS is complete, there will be
several distinct phases of the Attachment Z-1 Remedy. The activities will be different for each
period. The periods and the associated activities are as follows:

e Active Phase: This is defined as the period of operation of the augmented SVE trench
system.

e Phase I Monitoring: This is defined as the 1-year period beginning when the Soil Vapor

Standards have been achieved in the augmented SVE trenches. At the completion of the
Phase I Monitoring period, Phase II Long-Term Monitoring will begin at the Site.
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e Phase IT Long-Term Monitoring: This is defined as the period following the completion
of Phase I Monitoring. Phase II Long Term Monitoring is divided into Phase II(a) and
Phase 11(b), as described in the Design Report.
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II. FIELD SAMPLING PROGRAM

The sampling and analysis schedule for the Attachment Z-1 Remedy is described in Table
C-1. The sampling locations and analyses are described below. The sampling equipment and
procedures are discussed in Section HI. All sampling will be performed by the Trust’s Engineer
with the exception of the soil vapor sampling discussed in Section II.C below, which will be
performed by the Contractor/Operator.

A. Subsurface Water Monitoring
Subsurface water samples will be collected from the PRGS, augmented SVE trenches, and

sand and gravel monitoring wells as follows:

Combined Trench Segment Water Sample

A combined trench water sample may be taken from the PRGS collection manhole if, after
completion of SVE, water accumulates in the augmented SVE trench segments. This
sample will be collected using a dedicated bailer, which will be lowered into the PRGS
collection manhole, after the connection valves to the conveyance piping from the east and
west sides of the Site are opened and water accumulates in the sump. If no water is present
within the PRGS collection manhole at the time of the sampling event (end of Active
Phase), the PRGS combined water sampling will be considered complete.

Augmented SVE Trenches

Subsurface water samples from the individual augmented SVE trench segments will be
collected from the vertical dewatering well installed within each augmented SVE trench
segment. The locations of the trench dewatering wells are shown on Figure C-1. If
insufficient water is present, the sampling for that trench segment will be considered
complete for that event. Sampling of the trenches, if water is present, is scheduled for the
Active Phase, the Phase I Monitoring period, and the 2-year Phase II(a) Long-Term
Monitoring period. Active Phase, Phase I Monitoring and Phase II(a) samples shall be
analyzed for the volatile organic compounds (VOCs) and semivolatile organic compounds
(SVOCs) with Acceptable Stream Concentrations (Table 2-1).

Sand and Gravel Monitoring Wells

A subsurface water sample will be collected from sand and gravel monitoring wells S-1,
S-4B and S-5 during the Active Phase, Phase I, and Phase Ii(a) monitoring periods. The
locations of sand and gravel monitoring wells S-1, S-4B and S-5 are shown on Figure C-1.

C-3 ENVIRON



The samples will be analyzed for VOCs and SVOCs with Acceptable Stream Concentrations
(Table 2-1).

B. Surface Water Monitoring

Surface water samples will be collected from Unnamed Ditch at three locations, designated
SW-1, NSL-1 and SW-2, at the east boundary of the Site. The surface water sampling locations are
shown on Figure C-1. The surface water samples will be analyzed for VOCs and SVOCs with
Acceptable Stream Concentrations (Table 2-1).

C. Soil Vapor Sampling

During the Active Phase, pre-treatment vapor from each individual SVE trench will be
collected periodically and analyzed for the VOCs and SVOCs with Soil Vapor Standards (Table 2-
2) at on off-site laboratory according to the schedule in the Design Report. The trench vapor
samples will be obtained from the existing sampling ports at the individual inlets at the existing
SVE manifold at the Treatment Building or at the individual wellheads.

In addition, the combined vapor from all of the active trench segments will be analyzed for
total organics using the in-line Series 8800 Continuous Analyzer as needed by the Contractor for
system optimization. During the first week of operation of the SVE system, five vapor samples will
be collected from the combined vapor stream for laboratory analysis concurrently with the in- line
vapor measurements to establish a correlation between the in-line Continuous Analyzer and
laboratory results. The laboratory samples for correlation will be analyzed for the Soil Vapor
Standard list of parameters (Table 3-1).

Confirmation sampling after restart testing will be performed by the Trust’s Engineer from
the wellheads of the SVE trenches being tested. Summa canister samples will be analyzed for the
VOCs and SVOCs with Soil Vapor Standards (Table 2-2).

If the ex situ SVE soil treatment cell discussed in Section 2.8 of the Design Report is used
to treat excess soils excavated from the augmented SVE trenches, soil vapors extracted from the
ex situ cell will be sampled for compliance purposes with restart spike testing as described for the
augmented SVE system in the Design Report. Ex Situ cell samples will be taken from a manifold
port in the Treatment Building where the vapors from the individual vacuum lines are combined.
The soil treatment cell vapors will be analyzed for the VOCs and SVOCs with Soil Vapor Standards
(Table 2-2).

D. Soil Waste Characterization Sampling

Soil samples will be collected and analyzed as part of excavated soil management activities.
Initially, the stockpiles and upper soils will be scanned using a photoionization detector (11.
eVlamp) as described in Section 2.8 of the Design Report. To characterize excess excavated soil,
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soil samples will be collected for laboratory analysis from the stockpile of soil excavated from each
augmented SVE trench at a frequency of one sample per SVE trench segment. All excavated soil
samples will be collected as grab samples and will be analyzed for the VOCs, SVOCs, inorganic
parameters and PCBs with Acceptable Stream Concentrations (Table 2-1) using the Synthetic
Precipitate Leaching Procedure (SPLP), as well as the VOCs and SVOCs with Acceptable Soil
Concentrations (Table 2-1) using standard (non-leachate) methods.

E. Trench Water Biopolymer Slurry Break Down Sampling

As discussed in Section 2.4.1 of the Design Report, following the addition of enzyme to the
trench segments to break down the biopolymer slurry, one sample will be collected from each
trench segment and analyzed for Biochemical Oxygen Demand (BOD), viscosity, and, if
recommended by the Contractor, other indicator parameters.

F. PRGS Effluent Monitoring

As discussed in Section 5.2.2 of the Design Report, after Phase II(s) Long-Term Monitoring
period are completed, one sample of treated effluent will be collected from the sample collection
port at the outflow of the PRGS Treatment Vessel for laboratory analysis on an annual basis.
Samples shall be analyzed for Acceptable Stream Concentration parameters (Table 2-1).

G. Wastewater Discharge Monitoring

As discussed in Section 2.8.3 of the Design Report, the water treatment system will be tested
for compliance with wastewater discharge limits by conducting analysis of each batch of treated
water stored in the 150,000-gallon treated wastewater tank prior to discharge. Sampling and
laboratory analysis of the treated water will be conducted by the Contractor and the results
submitted to Indiana Department of Environmental Management (IDEM) for approval to discharge.
Effluent limits are provided in Appendix C-1.

H. Water Level Measurements

Water level measurements will be made from the TBCW piezometers quarterly during the
Active Phase, the 1-year Phase I and Phase 1I(a) monitoring periods Also, water levels will be
measured in the SVE trench dewatering wells during the Phase [ and Phase II(a) Monitoring

periods.
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III. FIELD SAMPLING PROCEDURES

The overall sampling objective is to collect data of sufficient quality and quantity to achieve

the highest level of confidence and, therefore, the lowest level of uncertainty in determining the
completeness of the Attachment Z-1 Remedy activities. The sampling to be conducted during
construction, augmented SVE system operation, and Phase I and Phase II Monitoring periods is
designed to achieve this overall objective, as described in the following sections. A list of field
equipment for each sampling program is provided in Table C-2. Field procedures are provided in
Appendices C-2 through C-8 to this Addendum to the FSP.

CompuChem Laboratories of Cary, North Carolina and Air Toxics of Folsom, California

will provide the analytical services.! Sample containers, sample preservation requirements and
holding times are provided in Table C-3. Quality assurance measures are outlined in the Quality
Assurance Project Plan (QAPP), included in Appendix E of the Design Report.

A.

Subsurface Water Sampling Procedures

Combined Trench Segment Water Sample

The combined trench segment water sample will be collected from the PRGS collection
manbhole after all of the PRGS conveyance pipe valves are opened and sufficient water has
accumulated in the PRGS sump. The combined PRGS water sample will be collected using
a dedicated Teflon bailer, peristaltic pump or bladder pump (with dedicated tubing) and

placed in laboratory containers. If sufficient water is not encountered, the sampling event

will be considered complete.

Subsurface Water Monitoring - Augmented SVE Trenches

The subsurface water samples from the vertical dewatering wells installed within each
augmented SVE trench segment will be collected using dedicated Teflon bailers. No
purging of the wells will be conducted prior to sample collection. Field procedures for
collection of water samples using dedicated bailers are contained in Appendix C-2.
Procedures for field measurement of water parameters are also included in Appendix C-2.

! The biopolymer slurry analyses may be conducted at a different laboratory selected by the Contractor and detailed in

the Contractor Submissions. Alternate laboratories utilized by the Contractor shall require approval by the ECC Trust
and the United States Environmental Protection Agency/Indiana Department of Environmental Management
(USEPA/IDEM) prior to performance of any analytical work.
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Sand and Gravel Monitoring Wells

Subsurface water samples will be collected from sand and gravel monitoring wells S-1,
S-4B, and S-5 in accordance with USEPA-approved low flow sampling procedures outlined
in a November 10, 2000 letter, which is provided in Appendix C-3.

B. Surface Water Sampling Procedures
The surface water samples from Unnamed Ditch will be collected in accordance with the
surface water sampling procedures outlined in the 1997 FSP and included as Appendix C-4.

C. Soil Vapor Sampling Procedures

Augmented SVE trench segment soil vapor samples for laboratory analysis will be collected
from vapor sample ports at the SVE manifold in the Treatment Building into a laboratory-supplied
Tedlar bag or SUMMA canister (all analytes except phenol) and using XAD sorbent tubes (for
phenol) in general accordance with the procedures contained in Appendix C-5. When sampling into
a Tedlar bag or the sorbent tubes, a vacuum sampling pump will be used to withdraw the sample
from the vacuum system into the bag/tube.

Combined soil vapor samples from the untreated vapor stream will be taken from a sampling
port after the SVE inlet pipe manifold in the Treatment Building. The procedures outlined in
Appendix C-5 will be used for the combined sample collection also. The vapors from the
augmented SVE trenches must be isolated from the vapors from the ex situ SVE soil treatment cell,
if in use, prior to obtaining this combined sample. If SUMMA canisters are used, the vacuum in the
canister is expected be sufficient to draw in the sample. A vacuum sampling pump will be used
when Tedlar bags or sorbent tubes are used to collect the samples.

Confirmation soil vapor samples taken after the 21 day shutdown of the system will be
collected as follows. The SVE system will be restarted for approximately 30 minutes to purge the
SVE collection piping, then will be shut down again. At each SVE wellhead, the SVE inlet port
will be connected to a vacuum sampling pump and the line will be purged for approximately 2 to 3
minutes. The tubing will then be attached to a 6-liter Summa canister. The regulator of the Summa
canister will be laboratory-set for a 15 to 30 minutes sampling period. At the end of the sampling
period (or when approximately 5 inches mercury vacuum remains in the canister), the sampling will
be complete and the canister inlet will be closed. The sample canister will be handled as described
in Appendix C-5. The Summa canister samples will be analyzed for the VOC and SVOC
parameters listed in Table 2-2 of the Design Report. Upon completion of the Summa canister
sampling, the sample for phenol analysis will be obtained from the same SVE wellhead port using
the vacuum sampling pump and XAD sorbent tubes as described in Appendix C-5.

Any additional vapor samples collected from the ex situ SVE soil treatment cell will be

collected using the same procedures as vapor samples collected during operation of the augmented
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SVE system. The vapor from the ex siru SVE soil treatment cell must be isolated from the vapors
from the augmented SVE trenches for this sampling.

D. Soil Waste Characterization Sampling Procedures

One soil waste characterization sample will be collected from each stockpile of excess soil
excavated from the augmented SVE trenches in accordance with the procedures contained in
Appendix C-6. The samples will be collected as grab samples from a depth of approximately one
foot below the surface of the stockpile.

E. Trench Water Biopolymer Breakdown Sampling Procedures
Samples of trench water and containerized biopolymer slurry following the enzyme
treatment will be collected as grab or composite samples from the trenches in accordance with

procedures for water sampling using dedicated bailers and described in Appendix C-2.

F. PRGS Effluent Monitoring Procedures

Sampling of PRGS effluent will be conducted after the conclusion of the 2-years Phase 11(a)
Long-Term Monitoring period using a dedicated Teflon bailer as described for subsurface water
sampling in Appendix C-2. Water will not be evacuated from the PRGS treatment vessel sample
port prior to sample collection.

G. Wastewater Discharge Monitoring Procedures
The sample of the treated wastewater will be collected from Tank T-4 using a dedicated
disposable bailer. Since Tank T-4 is not covered, the bailer may be lowered from the access

stairway.

H. Water Level Measurements
Water level measurements will be collected from the TBCW piezometers and SVE trench

dewatering wells according to the procedures contained in Appendix C-2.
I. Sample Designation

A sample numbering system has been developed for the Attachment Z-1 Remedy that will
include the following sequential information:
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e Name of Site — ECC;

e Sample Matrix — Soil Vapor (SV); Subsurface Water (SSW), Combined Subsurface
Water (CSSW), Surface Water (SW), Soil (S); PRGS Effluent (EFF), and Augmented
SVE System Wastewater (WW);

e Soil, soil vapor, trench segment, monitoring well, surface water location, trip blank
number, or other appropriate location identifier;

e Sample date; and

o Quality Assurance/Quality Control (QA/QC) Modifiers — Field equipment blank (B),
field duplicate (D), and matrix spike/matrix spike duplicate (M).

For example, a sample collected from Trench Segment 2 during a subsurface water sampling
event on October 2, 2008 would be labeled ECCSSW-TS2-100208. All field samples will be
identified with sample identification labels consisting of gummed paper labels that include the
sample designation and the following additional information:

e Site name

e Project number

e Name of collector

e Affiliation of collector

e Date and time of collection

¢ Analyses requested

J. Decontamination Protocol for Sampling Equipment
The decontamination protocol for sampling equipment is provided in Appendix C-7.

K. Sample Handling and Analysis
Sample handling and analytical procedures are presented in Appendix C-8.
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TABLE C-1

Sampling Schedule and Analytical Parameters
Enviro-Chem Superfund Site
Zionsville, Indiana

Field
Tri .
Matrix Sampled Sampling Area Frequency Field Parameters Laboratory Analyses Laboratory Methods Duplicates Blanlll(s Equipment | MS/MSD
Blanks
Soil Vapor- lidividual Trench SVE System- Treaunent Daily- 1st week, weekly- next 4 VOCs and SVYOCs by EPA
e mcnplls Building at field piping weeks, biweekly thereafter during - SVOCs, VOCs' Method TO-185, except phenols - - 1110 (phenol) -
¢ connection to building piping  JActive Phase by EPA Method TO-13A
Daily for first 5 weekdays,
Seil Vapor- All Trench SVE Systen- Treatment ?crfall:r asl rrequucd by (':l' 0[?.1 organ::ls];lxsmg |r\|’;llne otal . Total Organics- Field Series B B B R
Segiments Comined Building at the in-line analyzer 01.1 rj“ o'r o . .syslem . onlinuous YZEr, Yapor otal organics 8800 Continuous Analyzer
optimization, if correlation flow rate
established
Soil Vanor- All Trench SVE System- Treatment VOCs and SYOCs by EPA
Se mcngl’jCombincd Building at manufold samling  {Daily for first 5 weekdays - $VOCs, VOCs' Method TO-15, except phenols - - 1/10 (phenol) -
g port by EPA Method TO-13A
Sott Vapor - Individual wrench [SVE well head at trench Following restart for contirmaton \ VOCs and SVOCs by EPA
. segment of shut down criteri - SVOCs, VOCs Method TO-15, except phenols -- - 1/10 (phenol) --
& & flierta by EPA Method TO-13A
Minimum of one sample per montl
. i i [ [ - A v P
Soil Vapor- Ex-sit Treatment |SVE System- Treatment d_unng operation of SVI.E for t.,x | OCs and SVOCs by EPA
Cell. Combined Building siti treatment cell and following - SYOCs, VOCs Method TO-15, except phenols - - 1/10 (phenol)
! resiart spike tests to confirm by EPA Method TO-13A
shutdown
VOCs, SVOCs, Inorganics, and|
Excess Soil Excavated from  [Soil stockpiles from trench One soil sample per augmented PID PCBs by SPLP and non- SW-846 Methods 82608, B B
Augmented SVE Trenches excavation SVE trerch leachate analysis of VOCs and 8270C, 6010, and 8082 -
SVOCs’
SW-846 Method 405.1 for
Water (biopolyter stury afier |Biopolymer Sturry from SVE . FlC!d ll:Sl.S as required to BOD, viscosity, and/c{r other | BOD; apgropr}alc Physwal test
- . One-time: vonfirm biopolymer slurry parameters (0 conlfirm methods for viscosily or other -- - -
enzyme addition) trench segiments 5 N
breakdown biopolymer slurry breakdown parameters to confirm
biopolymer slurry breakdown
Ok sample tollowing two pH, specific conductance,
Subsurrace Water- single successful Restart Spike Tests and flemperature VOCs, SVOCs" some metals' SW-846 Methods 8260B
PRGS Pipe Collection Manhole N ' metals’, ' I 1/ shipment n -
combined water sample’ pe one sample {ollowing each 90 days|(field filter samples for metals cyanide, PCBs 8270C, 6010, 1LMO4.1 1o smprEn 1o
of additional SVE system operationjand PCBs)
Page | of 2 ENVIRON



Sampling Schedule and Analytical Parameters

TABLE C-1

Enviro-Chem Superfund Site
Zionsville, Indiana

Field
Tri .
Matrix Sampled Sampling Area Frequency Field Parameters Laboratory Analyses Laboratory Methods Duplicates Blanll)(s Equipment | MS/MSD
Blanks
Semi-annual sampling of each
operating trench segment during | pH, specific conductance,
Subsurface water within each  [Augmented SVE Trench operation of the SVE system, temperature, water level VOCs, SVOCs* some metals’,|  SW-846 Methods 8260B, 110 1/ shipment 1110 1720
trench segment Dewatering Wells quarterly sampling during the |- V(field filter samples for metals cyanide, PCBs 8270C, 6010, ILM04.1
year Phase I and 2-year Phase 1l(a){and PCBs)
monitoring periods’
Annual sampling after completion pH, speific conductance.
Treated Subsurface PRGS Treatment Vessel- of muazs eaf;l'gP: il lLl (a)p ! temperature VOCs, SVOCs" some metals’, SW-846 Methods 8260B, 110 1/ shipment 110 1120
Water/Elfluent Effluent Sampling Port e .y ase (field filter samples for metals cyanide, PCBs 8270C, 6010, ILM04.1 P
monitoring
and PCBs)
S i, i condas
d ¥ itori ) i s | 4 3 SW-846 Methods 82608B, .
Subsurface Warter Sand and Gravel Mon‘normg quarterly sampling during the 1- temperalure, water leve vOGs, SVO.CS some metals’, 846 Methods 826 1/10 1/ shipment 1/10 1720
Wells S-1, S-4B and §-5 (field filter samples for metals cyanide, PCBs 8270C, 6010, ILM04.1
year Phase [ and 2-year Phase Ii(a)
- . and PCBs)
momnitoring periods
Semi-annual sampling during
. . operation of the SVE system, o
. . - d , 5
Surtace Water g&?nﬁsglzthﬁlsﬁkgmm quarterly sampling during the 1- | Stream Observations VOCs, SVOCs . some metals, 5373‘26 ?Oclu(;olls,::lz(;?? 110 1/ shipment - 1120
' - ) year Phase I and 2-year Phase 1l(a) cyanide ' ' :
momtoring periods
Thin Barrier Curtam Wall Quarterly during the 1-year ph&
- . I and 2-year Phase 11(a) monitoring| Water Level Measurements -- -- - -- -- --
Piczometers .
periods
Wastewater Discharge VOCs with Approved Eltluent
Augmenied SVE System Monitoring- Tank T-4 or Prior to each batch discharge -- Limits (see Auachment C-1 of SW-846 Method 8260B 1110 - 1110 N/A
discharge port FSP Addendum)

Key:

VOCs= volatile organic compounds; SVOCs= semivolatile organic compounds; PCBs= polychlorinated biphenyls

SVE= soil vapor exiraction
PID = Photoionization Detector

MS/MSD = Matrix Spike/Matrix Spike Duplicate

-- = None/Not Applicable
TBD = To be determined

' VOCs and SVOCs listed in Table 3-1 with Sout Vapor Standards. (Table 3-1 in the Design Report for the Auachiment Z-1 Remedy)

: Analysis of VOCs and SVOCs with Site Specitic Soil Exposure Concentrations in Table 2-2 of the Design Report for the Atachment Z-1 Remedy; additional analysis may be added if disposed

oflsite.

* It no water in PRGS systemn at end of Active Phase, sarnpling will be considered complete.
* VOCs and SVOCs listed in Table 2-1 with Acceplable Stream Concentrations.
* Additional samples may be collected during SVE system operation at Lthe discretion of the ECC Site Trust.

* VOCs and SVOCs listed in Table 2-1 with Acceptable Surface Water Concentrations (Table 2-1 in the Design Report for the Auachment Z-1 Remedy)

Page 2 of 2
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TABLE C-2

Field Equipment
Enviro-Chem Superfund Site
Zionsville, Indiana

Activity

Field Equipment

Subsurface Water Monitoring-
Augmented SVE Trenches

Teflon bailers/cord
Water quality meter
Water level indicator
PID

PPE

Subsurface Water Monitoring- Sand and
Gravel Wells S-1, §-4B and S-5

Well Pumps and tubing

Flow-through cell and water quality meter

Water level indicator

Drums for temporary containment of purge water
PID

PPE

Subsurface Water Monitoring- PRGS
Collection Manhole

Laboratory Cleaned Sample Collection Bottle
Teflon bailer/cord

PID

PPE

PRGS Effluent Monitoring

Teflon bailer/cord
Water quality meter
Water level indicator
PID

PPE

Surface Water Sampling

Laboratory Cleaned Sample Collection Bottle
Marking stakes to mark sampling station
PPE

Soil Vapor Sampling (for laboratory
analysis)

Laboratory-prepared Summa cannisters with flow
controllers or Tedlar bags, sampling pump, XAD
sorbent tubes, ancillary equipment

Soil Waste Characterization Sampling

Marking flags/stakes

Stainless steel sample spoons/scoops
PID

PPE

Trench Water Biopolymer Break Down
Sampling

Bailers, pump or other sample collection tools
Field analytical test kits, as necessary

Decontamination

Alconox™

Brushes

Distilled Water

Paper Towels

Tap Water

Water containers

PPE

Drums for temporary containment of decon water

Miscellaneous

Calibration equipment for PID meter

Field book

Sample coolers, chain-of-custody forms, sample
containers, lables and custody seals

Packing and shipping material

Field forms and logs

Permanent markers

Key:
PPE = Personnel protective Equipment
PID = Photoionization dector
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TABLE C-3

Sampling Containers, Preservation, and Holding Times

Enviro-Chem Superfund Site
Zionsville, Indiana

Matrix Parameter Container Preservation Hold Times Sample Volume
Water VOCs Glass Vials HC1 1o pH <2; 14 days 3x40mL
Coolto 4 °C
Water SVOCs Amber Glass Coolto 4 °C 7 days to extractions; 2 X 1000 mL
40 days until analysis
tals and
Water some me.a | Piastic NaOH 14 days 500 ml
cyanide
Soil VOCs (SPLP) Glass Cool to 4 °C 14 days to leach; 14 days from 4 oz.
leach to analysis
Soil VOCs Glass Vials® Cool to 4 oC 14 days 3x40mL
2 with 5 mL sodium
bisulfate, 1 with 5 mL
methanol
Soil SVOCs Clear Glass Cool to 4 °C 14 days to extractions 8 oz.
40 days until analysis
Soil SVOCs, PCBs (SPLP) Clear Glass Cool to 4 °C 14 days to leach; 7 days from 8 0z.
leach o analysis
Soil Metals (not including Clear Glass Cool to 4 °C 180 days to leach; 180 days 8 oz.
mercury) (SPLP) from leach to analysis
Soil Vapor VOCs, 1,2- SUMMA Canister or NA 7 days 1000 mL or 6000 mL
Dichlorobenzene Tedlar Bag
Soil Vapor Phenol XAD sorbent tubes Coolto 4 °C 7 days XAD sorbent tubes

Key:
VOCs = Volatile organic compounds
SVOCs = Semivolatile organic compounds
HCI = Hydrochleric acid
PCBs = Polychlorinated biphenyls
SPLP = Synthic Precipitation Leaching Procedure
Note |: Analysis list from Table 2-1 of the Design Report for the Attachment Z-1 Remedy. Acceptable Stream Concentration list.
Nole 2: Encore samples may be used instad of set of glas vilas if desired, however hold-time decreases.
ENVIRON
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One duplicate sample will be collected per group of 10 or fewer soil samples. Drilljzg
augers will be steam cleaned between each sampling location, and split-spoon sampleps™will be
steam cleaned and rinsed with distilled water between the collection of each sampté. Any other
equipment that comes into contact with a sample will be decontaminated as déscribed in
Table 6-1.

6.2.2 Borrow Area Soils

The borrow area soils slated for use in the final cefver and as backfill for the southern
concrete pad excavation will be sampled using a tgst pit operation procedure where an excavator
or backhoe will dig from surface to the intended vertical limit of useable soils. Sampling will
include discrete sampling of the soils ghout the vertical profile of the borrow area,

The limits of the useable’soils will be determined by the geotechnical soil analysis (e.g.
gradation, Atterberg limits; etc.) as specified in the Technical Specifications and as directed by
Appendix A of the Cdnstruction Quality Assurance Plan (CQAP). The contractor will be
responsible for détermining the required number of samples based on the number of borrow areas
and useable’soils configuration (horizontal/vertical) in each. The final number of samples and

6.3 Subsurface Water Sampling
Samples from the subsurface wells will be collected semiannually during the operation of

the SVE system (Soils Cleanup Verification Phase) and analyzed as specified in Section 4.3.

Compliance monitoring will be continued on-e-semiannual-basigfo ears-afiorSoi

Verifieation-is-accomplished, as specified in :

pHachmend Z- {0

ENVIROWS60902\QAPP-V2\QAPP.R4 RZ 6-4 Rev. 4, 4728197
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Table 6-1, Decontamination Protocol for Sampling Equiptfient

Step Number ' Description /

1 Scrub equipment thoroughly with soﬁ-b/rim{brushed in a low-suds
detergent solution.

2 Rinse equipment with tagwate;,béxbmerging and/or spraying.

3 Rinse equipment with metfanol by spraying until dripping: retain drippings.

4 Rinse equipment with distilled water by spraying until dripping; retail
drippings.

5 Rinse eguipment with distilled water a second time by spraying until

dripping; retain drippings.

6 /{lace equipment on plastic or aluminum foil and allow to air dry for 5 to 10
minutes..

/ Wrap equipment in aluminum foil (shiny side out) for handling and/or
storage until pext use.

6.3.1 Water Level Measurement

Static water levels will be measured to the nearest 0.01 foot in each monitoring well and
the piezometer at each sampling event and recorded in the field notebook. The water level
surface will be measured prior to well purging and sampling by using an electric water level
meter. Before lowering the probe in the well, the batteries will be checked by pressing the test
button on the instrument. The probe will be slowly lowered into the well until contact with the
water surface is indicated on the meter. The probe will be withdrawn just above the water
surface, and a second reading will be taken prior to withdrawing the probe from the well. Both
readings will be recorded in the field logbook. The probe will be decontaminated prior to
inserting the instrument into a well by washing with a detergent such as Alconox, rinsing with
methanol, and rinsing three times with distilled water.

Each well will have a reference point, indicated on the inner well casing, from which
water level measurements will be taken. The reference point elevation on the well will be

ENVIRO\960902\QAPP-V2\QAPP.R4 RZ 6-5 Rev. 4, 4128/97
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established by a survey with respect to U.S. Datum mean sea level elevation to an accuracy of
0.01 feet for computation of the subsurface water elevation.

6.3.2 Well Depth Measurement

The total depth of the well will be measured and recorded prior to well purging and
sampling. A weight tied to a length of cotton cord will be used to tag the bottom of the well, and
the length of cord used will be measured to establish well depth. The weight will be rinsed with
distilled water and the cotton cord will be replaced between measurements.

6.3.3 Well Evacuation

Standing water in the wells will be removed prior to sampling by purging until: (1) at
least three well volumes have been removed; (2) the well yields low turbidity water; and
(3) consistent values of temperature, pH, and specific conductance are achieved. If the well goes
dry before three well volumes have been removed, samples will be taken as soon as the well
recovers. The calculation of well volume will be as follows:

» The well casing inside diameter will be measured;
» The static water level below the measuring point will be determined;
» The total depth of the well will be identified from the measuring point;

» The number of linear feet of static water will be calculated as the total depth of the
well minus the static water level; and

» The static volume (weil volume) will be calculated in gallons as:

V = (nr)(h)(7.48)
Where:
V = well volume (gal)
1=3.14
£ = well radius (ft)
h = linear feet of static water (ft)

ENVIRO\960902\QAPP-VAQAPP.R4 RZ 6-6 Rev. 4, 4128/97
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Dedicated Teflon or stainless steel bailers will be used for purging and sampling the
wells. Purged water will be placed in containers for subsequent handling and disposal in
accordance with Federal, state, and local regulations based upon the results of chemical analysis.
Bailers, pumps, and all other equipment shall be decontaminated prior to insertion into the well.
Decontamination will consist of steam cleaning or washing with a detergent such as Alconox,
rinsing with methanol, and rinsing three times with distilled water. Bailer ropes and sampling
gloves will be discarded after sampling each well.

6.3.4 Groundwater Sampling
During sampling, special care will be taken to avoid physically altering or chemically
_contaminating the sample volumes. Sampling of onsite till wells will not occur until the SVE
system has been shut down, and till waters have been given sufficient time to stabilize as
described in Section 6.3.3.

Sampling will be performed with bottom-filling Teflon or stainless steel bailers.
Subsurface water pH, specific conductance, and temperature will be determined in the field on
secured samples. Sample volumes will be collected in the following order:

» Volatile organics;

» Base neutral/acid extractable organics;
> Polychlorinated biphenyls (PCBs);

» Metals; and

» Cyanide.

Samples of subsurface water will be prepared, preserved, and stored as described in
Section 7.0. All sampling equipment will be decontaminated between samples following the
procedures in Table 6-1. :

The objective of the subsurface water sampling for the metals and PCBs shown in
JEable-4-3. is to determine the concentration of dissoived constituents. Therefore, subsurface water

’raup__ 2-1 of e fDes‘Jn Report for e Mrochmentz-{ Qeme_o\\/
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samples for metals and PCB analyses will be filtered through a nonmetallic 0.45-micron pore
size membrane immediately after collection. One of the following apparatus will be used for field
filtration: (1) a Sartorius filtration apparatus or {2) a Nalgene filtration apparatus, If necessary,
the sample may be pumped through the filter using a Nalgene hand vacuum pump. The first

150 to 200 m! of filtrate will be used to rinse the filtration apparatus of any contaminants. This
technique minimizes the risk of altering the composition of the samples by the filtering
operation. The filtrate for metals anélysis will be collected in a polyethylene bottle and
immediately acidified to a pH <2 using nitric acid. The filtrate for chromium VI analysis will not
be acidified. The filtrate for PCB analysis will be collected in amber glass bottles.

One field blank sample will be collected for each group of 10 or fewer samples.
Equipment in safe blank samples will be prepared immediately after collection of a field sample
by pouring distilled water through a decontaminated bailer into the appropriate sample container.
Preparation of the field blank will occur onsite.

One field duplicate sample will be obtained for each group of 10 or fewer compliance
samples.

Matrix spike/matrix spike duplicate (MS/MSD) samples will be collected at a frequency
of one per group of 20 or fewer compliance samples designated for organics analysis.

Trip blank samples will be provided by the laboratory selected to perform volatile organic
analysis at a frequency of one per shipping container of samples.

6.4 Surface Water

The surface water will be monitored by sampling the unnamed di
just downstream of the ECC Site (Figure 4-1). To collect a surf;
ediately capped. The container

just upstream and
water sample, the sample

container will be submerged in the water, removed, and.i
mouth will be positioned so that it faces upstream; while the sampling personnel are standing
downstream to prevent the stirring up of-afly sediments that would contaminate the sample.
Downstream samples will be collected first moving upstream. Quality control samples (field
blanks, field duplicates,&fid MS/MSD samples) will be collected at the same frequency as

specified for s ace water samples. Decontamination of sampling equipment will consist of

ENVIRO\960302\QAPP-V2AQAPP.R4 RZ 6-8 : Rev. 4, 4/28/97



APPENDIX C-2 Addendum

Field Measurement of Ground Water Quality Parameters

A. Introduction

In accordance with the ground water sampling procedures in Appendix C-2 and

Appendix C-3 of this FSP Addendum, measurements of ground water parameters will be

performed during the well purge prior to sampling. A Horiba U-22 water quality meter,

or equivalent, will be used to obtain pH, specific conductivity and temperature

measurements periodically. The procedures for the U-22 equipment are outlined below.

The specific meter manual should be consulted for troubleshooting, data storage and

additional calibration methods.

B. Auto Calibration Procedures

The sensors should be calibrated before performing measurements. In the Auto-

calibration mode, the pH and conductivity sensors are calibrated simultaneously.

Wash the sensors in distilled water

Immerse sensor into a beaker of pH4 standard solution (supplied with rental
equipment).

Turn the meter power on and press the MEAS button until pH is lit.

Press the CAL key

Press the ENT key to start Auto-calibration.

Wait for END to be displayed, indicating the end of calibration.

Press the MEAS key to return to measurement mode.

If one of the parameter names continues to blink, an error has occurred.
Consult the meter manual.

Neutralize any basic pH4 fluids before disposal.

-1- ENVIRON



2.  Measurement
Measurement may be performed with the sensors in a flow-through cell or

another appropriate container. The sensors must be fully immersed for proper
readings.
e Remove the protective sleeve and any other packaging and wash the probes in
distilled water prior to use.
e Immerse the sensor in the sample.
e Use the MEAS key to switch measurements to the desired parameters.
e Record the reading and the units. Note that units might change from reading

to the next.

3. Maintenance/Storage
After use, clean the sensor probe in tap water and wipe of contamination.
Next, put distilled water in the calibration beaker to the marked line and attach
to the sensor probe.
If contamination is not removed by the tap water rinse, see the equipment

manual for cleaning the individual probe units.

-2- ENVIRON



APPENDIX C-3

Low-Flow Sampling Proposal
Dated November 10, 2000
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November 10, 2000

Via Facsimile and Federal Express

Mr. Michael McAteer
U.S.EPA, HSRW-6]

77 West Jackson Blvd.
Chicago, IL 60604-3550

Re: Low Flow Ground Water Sampling
ECC Superfund Site
Zionsville, Indiana

Dear Mr. McAteer:

The purpose of this letter is to propose changes in the methodology for the purging and
sampling of the till wells at the ECC Superfund Site in Zionsville, Indiana. For the past
six sampling events, the ground water samples from the till wells were collected as
described in Section 6.3 of the Radian Revised Remedial Action Field Sampling Plan,
Revision 4, dated April 28, 1998 (FSP). In accordance with the FSP, the till wells were
purged of a minimum of three well volumes or until the wells went dry, prior to
sampling. The water in the till monitoring wells was evacuated using dedicated
polyethylene disposable bailers and sampled using dedicated Teflon disposable bailers.

As stated within each of the quarterly and semi-annually sampling reports, most of the till
wells were purged (bailed) dry before the three well volumes could be removed. In
addition, the purging and sampling with a bailer increased the turbidity of the purge and
sample water. ENVIRON believes that sampling procedures that cause less disturbance,
and therefore less turbidity, produce the most reproducible and representative samples.

In an effort to decrease the turbidity of the purge and sample water and to limit the
number of wells that are being purged dry, ENVIRON is proposing low flow purge and
sampling methods for all ten ECC till wells. The six off-site till wells would be purged
and sampled using the same methodology as is used to purge and sample the sand and
gravel wells. This method involves the use of a peristaltic pump and dedicated Teflon
tubing to sample the wells after three well volumes had been purged with a peristaltic
pump. The intake for the Teflon tubing would be placed at the bottom of the screened
interva) and the pump would be set to its lowest flow rate.

The four on-site till wells will be purged and sampled using dedicated PVC bladder
pumps and dedicated Teflon tubing. Because the on-site till wells are screened at a
greater depth below the present ground surface than the off-site till wells (due to the

650 Dundee Rozd, Suitz 150 » Northbrook, Illinois 60062 + USA « Tel: {(B47) 753-9900 - Fax: (847) 753-9420 - www.envitoncorp.com



Mr. Michael McAteer -2- November 10, 2000

placement of the contaminated fill from the Southern Pad area as well as the placement of
the RCRA cover in this area) the depth to the bottom of the screened interval is to great
for the use of a peristaltic pump. In addition, the bladder pumps will provide a pump rate
even lower than the peristaltic pumps, thus further decreasing the turbidity of the sample.

With your approval, ENVIRON expects to conduct the Fourth Quarter 2000 ground
water sampling, using the above mentioned low flow sampling methods, during the week

of November 27, 2000.

If you have any questions, please do not hesitate to contact us.

Sincerely,

ENVIRON Int jgnal Corporation

>

Scott Hay#ér, P.G.
Senior Associate

SH

cc:  Mr. Myron Waters - IDEM
Mr. Tim Harrison — CH2M Hill
Dr. Roy Ball - ENVIRON International Corporation
Mr. Norman Bernstein — N. W. Bemnstein & Associates, L.L.C.
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Surface Water Sampling Procedures
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samples for metals and PCB analyses will be filtered through a nonmetallic 0.45-micron por:
size membrane immediately after collection. One of the following apparatus will be useg-for field
filtration: (1) a Sartorius filtration apparatus or (2) a Nalgene filtration apparatus. If fecessary,
the sample may be pumped through the filter using a Nalgene hand vacuum pumg. The first
150 to 200 ml of filtrate will be used to rinse the filtration apparatus of any g6ntaminants. This
technique minimizes the risk of altering the composition of the samples By the filtering

. operation. The filtrate for metals analysis will be collected in a polyethylene bottle and
immediately acidified to a pH <2 using nitric acid. The filtrate 6t chromium VI analysis will not
be acidified. The filtrate for PCB analysis will be collected.sh amber glass bottles.

One field blank sample will be collected fgreach group of 10 or fewer samples.
Equipment in safe blank samples will be prepgréd immediately after collection of a field sample
by pouring distilled water through a deco inated bailer into the appropriate sample container.

Preparation of the field blank will occuf onsite.

Trip blank samples will be provided by the laboratory selected to perform volatile organic

alysis at a frequency of one per shipping container of samples.

6.4 Surface Water

The surface water will be momtorcd by sampling the unnamed ditch just upstream and
just downstream of the ECC Site (F1gure\bl.) To collect a surface water sample, the sample
container will be submerged in the water, removed, and immediately capped. The container
mouth will be positioned so that it faces upstream, while the sampling personnel are standing
downstream to prevent the stiring up of any sediments that would contaminate the sample.
Downstream samples will be collected first moving upstream. Quality control samples (field
blanks, field duplicates, and MS/MSD samples) will be collected at the same frequency as
specified for subsurface water samples. Decontamination of sampling equipment will consist of

ENVIRO\960902\QAPP-V2\QAPP R4 RZ 6-8 © Rev.4,4/28/97
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washing with a detergent such as Alconox, rinsing with methanol, and rinsing three times with

distilled water.

ENVIRO\960902\QAPP-V2\QAPP R4 RZ 6-9 Rev. 4, 4/28/97
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Seil Vapor Sample Collection Procedures
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Transmitted Via Facsimile

31 October 2000

Mr. Michael McAteer Mr. Myron Waters

USEPA IDEM

HSEW-6J 100 North Senate Ave.

77 West Jackson Blvd. P.O. Box 6015

Chicago, Tilinois 60604-3550 Indianapolis, IN 46206-6015

Re: Revised Remedial Action (RRA) at the Enviro-Chem Site, Zionsville, Indiana
Soil Vapor Extraction System Sampling Protocol (SVESSP)

Dear Mr. McAteer:

On September 20, 2000, Versar, Inc. (Versar) participated in a conference call with the U.S.
Environmental Protection Agency (USEPA) and CH2M Hill, Inc. (CH2M Hill) to discuss the
Soil Vapor Extraction System Sampling Procedures (SVESSP) and requirements for the Enviro-
Chem site in Zionsville, Indiana. During the call the following items were discussed:

o The SVESSP modified by Versar from the protocol established in the 100% RRA Final
Design Report

o A second round of Soil Vapor Extraction (SVE) sampling data required to confirm that
individual trench sampling does not exceed the criteria identified in Table 4.1, Revised

Exhibit A
o Restart spike sampling
s Soil samﬁling after the restart spike samp.ling.is completed
Modified SVESSP |

The vapor sampling procedure identified in the 100% RRA Final Design Report (100%
RRAFDR) Volume 2, QAPP/Field Sampling Plan, Section 6.1, Extracted Soil Vapor (applicable
pages attached) for operational control of the SVE system was not implementable due to
operational constraints. The operational constraints resulted from the high vacuum pressure
(i.e., 10 inches of Hg) that exists in the' SVE piping manifolds. The high vacuum pressure
cannot be overcome with the specified personal sampling pump (i.e, maximum vacuum
pressure of 2.2 inches of Hg).

After discussion with USEPA, IDEM, and CH2M Hill, Versar implemented a modified
procedure for the routine collection of vapor samples for the purposes of operational
monitoring. This procedure has been used for more than 20 months. An overview of the

procedure follows:
1900 FROST ROAD + SUITE 110 » BRISTOL, PENNS¥LVANIA 19007 « TELEPHONE (215) 788-7844 + FAX (215) 788-8680



RRA Enviro-Chem Site

Soil Vapor Extraction System Sampling Protocol
31 October 2000

Page2of 3

®  Pump-out any standing water in the manifold system and continuously operate the system
for at least 48 hours prior to any sampling

» Determine the air flow rate at the manifold sampling port utilizing 2 Dwyer thermal
anemometer

» Collect a vapor sample in a 12-liter Tedlar bag utilizing a high vacuum pump

»  Attach a personal sampling pump to the Tedlar bag and follow th re identified in
the 100% RRAFDR, Volume 2 pling Plan, Section 6.1, Extracted Soil
Va

The use of the high vacuum pump to extract the vapor sample overcomes the operational
constraints while utilizing the remainder of the procedure as specified in the 100% RRAFDR
Volume 2, QAPP/Field Sampling Plan, Section 6.1, Extracted Soil Vapor. Attached—is—a

P;opgsed-Rewswnig-Sesaea-érl-thaLdetads-the-pmeedu;e.

ied in the Soil Vapor Co
le 4-1, Revised Exhibit 4/

discharge vapor stream
that the restart spike s

id€ of the vacuum pump befife the bleed air is

* Locate the sampling point on the inlet s
admitted ifto the system '

¢'sorbent by using a high vgeium sampling pump

» Cofect vapors directly onto t

» Measure the flow rate usifig a mass flow meter that w€asures air flow independent of
pressure and temperafure

JAENVCHEM\SOIL SAMPLING PROTOCOL LETTERR1.DOC



RRA Enviro-Chem Site

Soil Vapor Extraction System Sampling Protocol
31 October 2000

Page 3 of 3

yﬁ-plﬁng after the Restart S
SEPA and CH2M Hill a spikes

themselves are solely indi€ators of the equilibrium that’exists between the vapors add the soil.
The required soil sampfing after the restart spike sapapling will ultimately determife whether the

distribution of this data,

Please contact me“at (215) 788-7844, extensigw™222 should you have any cpfiments or require
further clarifigdtion of the restart spike samping procedures.

Very truly yours, ]
Jvcton ) Aloftprscr
p

G. J. Anastos, Ph.D., PE
Project Manager

Attachments

cc D. Ashline
R.O. Ball
N.W. Bernstein
C. Gaffney
T. Harrison

FAENVCHEM\SOIL SAMPLING PROTOCOL LETTERR!.DOC



ENVIRO-CHEM
SVE Vapor Sampling Procedures and Equipment

Reference Document:

The USEPA approved 100% RRA Final Design Report, Volume 2, QAPP/Field
Sampling Plan, Revision 4, Section 6.0 Sampling Procedures and Equipment

PROPOSED REVISION

6.1 Extracted Soil Yapor

Soil vapor samples will be collected from the combined vapor flow prior to
entering the activated carbon system and from individual manifolds or extraction
well laterals for volatile organic compound (VOC) analysis as follows:

> A high vacuum sampling pump will be attached to the sampling tap installed
in the SVE system. A }2-ter Tedlar bagfwnll be’%onnected to the discharge

side of the sampling pump. Somma. Can
Sommeo. Cckh\SkY

> The sample tap valve Yzlllﬁ‘_o lﬂtﬂ the Tegdl baiés filled e\ziélbvapor. usthgy 'FreanJ.w /

30( anca., pms\dx: n
» The sampling tap valve will be closed at the end of the sampling interval.

» The volume of vapor required (3-0-liters) to achieve the method detection limit
will be pumped at a flow rate of 0.2 liters per minute for-a-total-af-50-rinutes,

>
and-labeled. / “ ele
“Ted b bag / sSUMMa.ConiSTer
» The tubes will be carefully packed into new, clean p&uﬁiggg it

charcoal-in the bottom, which will then be stored in a cooled container,
separate from other types of environmental samples.

JAENVCHEM\SVESAMPLINGPROCEDURER) .DOC



The phenol vapor samples will be collected as follows:

> A high vacuum sampling pump will be attached fo the sampling tap installed
in the SVE system. A E2=Hter Tedlar bag will be connected to the discharge
side of the sampling pump.

> The sample tap valve will be opened until the Tedlar bag is filled with vapor.
» The sampling tap valve will be closed at the end of the sampling interval.

> A calibrated personal sampling pump will be used to transfer vapor from the
Tedlar bag through the XAD## sorbent MEOSH tube.

> The volume of vapor required (H3-lters) to achieve the method detection limit
will be pumped at a flow rate of 0.1 liters per minute fora-totalof+66

> The activated XAD4f tube will be removed, capped, placed in sealable plastic
“whirl pak” bag (as supplied by the selected analytical laboratory), and
labeled.

> The tubes will be carefully packed into-newsclean-paintcans-with looss
charcoal-in-the bottom,which will then be stored in a cooled container,

separate from other types of environmental samples.

into two trains, one for thg€arbon sorbcnt (for
AD” sorbent (for pheno

JAENVCHEM\SVESAMPLMGPROCEDURER].DOC



he flow rate will be set
flow meter and the vacuum

o initiate a five hour sapfpling event, the sampling pump is started with the
isolation valve closed g d the pressure allowed

valve is opened, d{ ‘awing vapors through sorbent tubes at the set flow rate.

> At five-minpfe intervals, the flow rate,Sampling pump pressure,/and SVE
manifold ptessure will be recorded. /Adjustments to the needlé valve will be
made, if needed, to maintain the gorrect flow rate.

activated sorbent tubes will be removed after five’hours, capped, placed
i sealable plastic “whir] pak” bag (as supplied by the selected analytical
laboratory), and labeled:

» The tubes will be
charcoal in the

7 clean paint cans with lpbse
stored in a cooled contdiner,

efully packed into ne
ttom, which will then

Decontamination of the vapor sampling equipment will be conducted prior to any
sampling and between sampling events by purging the sampling train (except
sorbent tubes) with-nitrogen to remove any residual extracted soil vapor.
Interconnecting tubing will be disposed of after each sampling event.

JAENVCHEM\SVESAMPLINGPROCEDURERI.DOC
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Section 1.0 Introduction

Air Toxics Ltd. presents this guide as a resource for individuals engaged in air sampling. Air sampling
can be more involved than water or soil sampling due to the reactivity of chemical compounds in the
gas matrix and sample interaction with the sampling equipment and media, Ensuring that air samples
are collected properly is an important step in acquiring meaningful analytical results. This guide is not
a substitute for experience and cannot sufficiently address the multitude of field conditions. Note that
this guide is intended for projects involving whole air sampling of volatile organic compounds
{VOCs) in canisters and Tedlar bags. Air Toxics Ltd. provides the “Guide to Air Sampling and
Analysis - Sorbents, Solutions, and Filters” for other types of sampling.

1.1 Whole Air Sampling of VOCs

There are four general ways to collect compounds in a gas phase sample. A sampler can collect the gas
in a container or draw the gas through a sorbent, solution, or filter. This guide focuses on collecting a
sample in the most common air sampling containers, Summa canisters and Tedlar bags. The sample
can be collected in the container either passively (i.e., by evacuating the canister prior to sampling) or
actively (i.e., using 2 pump). The container is subsequently sealed and transported to the Jaboratory for
analysis. The sample is referred to 2s a “whole air sample” and the compounds remain in the gas
matrix (e.g., ambient air) inside the container.

As a general rule, whole air sampling is best when target compounds are chemically stable and have
vapor pressures greater than 0.1 torr at 25deg and 760mm Hg, although exceptions to this rule can be
found. Recovery of any given coinpound in a whole air sample is very much dependent upon the
humidity of the sample, the chemical activity of the sample matrix, and the degree of incrtness of the
container.

1.2 Choosing Between Canisters and Tedlar Bags

Table 1.2 compares the features of canisters and Tedlar bags. Canisters have superior inertness, hold
time to analysis and ruggedness. They also do not require 2 sampling pump. Tedlar bags can be
purchased inexpensively in bulk, carried to a sampling site in a briefcase, Glled in seconds, and
shipped easily to the laboratory for analysis. Call Client Services at 800-985-5955 if you have
questions regarding sampling media.

(@D AIR TOXICS LTD.




Section 2. Canisters and Associated Media

This section provides a description of air sampling canisters, practical considerations for sampling,
and step-by-step instructions for collecting a grab and integrated sample. Photographs illustrate the
correct way to assemble the various sampling components, Tables provide detailed infornation on
many operational factors that ultimately influence the quality of the data obtained from a canister
sample.

2.1 Introduction to Canisters

An air sampling canister is a container for collecting a

whole air sample for ambient and indoor air applications.

A canister can be spherical or cylindrical and is constructed .
of stainless steel. The canister is prepared for sampling by
evacuating the contents to a vacuum of approximately 25.9
inches of Mercury (in. Hg). Opening the stainless steel
bellows valve allows the air sample to enter the canister.
When the target volume of sample is collected, the valve is
closed and the canister is returned to the laboratory.

Canisters can range in volune from less than 1 liter (L) to
greater than 6 L. At Air Toxics Ltd., 6 L canisters are used
for ambient air samples and for taking integrated samples. 1
L canisters are normally used for taking high concentration (i.e., greater than 5 ppbv) grab samples,
although exceptions to these guidelines are common.

2.1.1 Summa Canister

A Summa canister is a stainless steel container that has had the internal surfaces specially passivated
using a “Summa” process. This process combines an electropolishing step with a chemical deactiva-
tion step to produce a surface that is nearly chemically inert. A Summa surface has the appearance of
a mirror: bright, shiny, and smooth. The degree of chemical inertness of a whole air sample container
is crucial to minimizing reactions with the sample and maximizing recovery
of target compounds from the container, Air Toxics Ltd. maintains a large
mventory of Summa canisters in 6 and 1 L volumes.

2.1.2 Canister Cleaning

Air Toxics Ltd. provides two types of canister cleaning certification, 10%
and 100%, depending upon the requirements of the project. The 10%
certification process is appropriate for routine ambient air applications and
high concentration applications such as soil vapor and Jandfill gas monitor-
ing. The 10% certification process begins by cleaning canisters using a

(@ arTOXICSLTD.




Table 1.2. Comparison of Canisters to Tedlar Bags

Common Volumes

Type of Sampling

Sample Handling

Media Hold Time

Hold Time to Analysis

Surface Ineriness

Cleanliness

Sampling Application

Rule of Thumb

Advantages
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combination of dilution, heat, and high vacuum. Afler complet-
ing the cleaning steps, 10% of the canisters are certified each
day. Canisters are certified for approximately 60 VOCs using
GC/MS. The 10% certification process requires that target
compound concentrations be below 0.2 ppbv using GC/MS
analysis. Alternatively, the 100% certification (i.e., individual
certification) process is appropriate for ambient and indoor air
applications driven by risk assessment or litigation that require
pptv (parts per trillion by volume) sensitivity. Similar to the 10%
certification, the 100% certification also begins with tha canister
cleaning process. The difference with the 100% certification is
that canisters are individually certified for a client-specific list of
target compounds using GC/MS. The 100% certified canisters
are shipped with analytical documentation demonstrating that
they are free of the target compounds down to the project
reporting limits. When sampling with certified media it is
important to note that all media is certified as a train and must be sampled as such (je. a particular
flow controller goes with a particular canister).

= Specify whether your project requires
10% or 100% canister cleaning certification.

2.1.3 Canister Hold Time

Media Hold Time : Canister sampling differs considerably from collecting a water sample in a VOA
vial or a soil sample in an amber jar in that the container (valued at over $450) is cleaned and reused.
Air Toxies Ltd. requires that our canisters be returned within 14 days of receipt to effectively manage
our inventory, Once a canister is cleaned, certified, and evacuated we recommend the canister be used
for sample collection within 30 days. Over time, low-level (pptv) concentrations of typical VOCs may
off-gas from the canister surface resulting in potential artifacts in the sample results.

Sample Hold Time : Although 30 days is the most commonly cited hold time for a canister sample,
the hold time is compound specific. For example, compounds such as chloroform, benzepe, and vinyl
chloride are stable in a canister for at least 30 days. In fact, EPA Method TO-15 states: “Fortunately,
under conditions of normal usage for sampling ambient air, most VOCs can be recovered from
canisters near their original concentrations for after storage times of up to thirty days”. However,
some VOCs such as bis(Chloromethyl)ether degrade quickly and demonstrate low recovery even after
7 days. The standard VOC list reported by Air Toxics is stable up to 30 days after sample collection.
Some projects require a more rigorous 14 day hold time,

2.2 Associated Canister Hardware

(@ amToxicsLID.
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Associated hardware used with the canister includes the valve, brass cap, particulate filter, and
vacuum gauge.

2.2.1 Valve

An industry standard, 1/4 in. stainless steel bellows valve (manufactured by Swagelok or Parker
Instruments) is mounted at the top of the canister. The valve allows vacuum to be maintained in the
canister prior to sampling and seals off the canister once the sample has been collected. No more than
a half tum by hand is required to open the valve. Do not over-tighten the valve after sampling or it
may become damaged. A damaged valve can leak and possibly compromise the sample. Some
canisters have a metal cage near the top to protect the valve.

2.2.2 Brass Cap
Each canister comes with a brass cap (i.e. Swagelok 1/4 in. plug) secured to the inlet of the valve
assembly. The cap serves two purposes, Fxrst, it ensures that there is no loss of vacuum due to a Jeaky
valve or valve that is accidentally opened during handling. Second, it prevents dust and other particu-
late matter from fouling the valve. The cap is removed prior to sampling and replaced following
sample collection.

= Always replace the brass cap following canister sampling.

7 Micron 2 Micron

2.2.3 Particulate Filter

Particulate filters should always be used when sampling with a canister. Separate filters are provided
to clients taking a grab sample. Filters are included in the flow controllers for clients taking inte-
grated samples. Air Toxics Ltd, provides either a 2 micron filter or a 7 micron filter. These devices
filter particulate matter greater than 2 and 7 micron in diameter respectively. The shorter 2 micron
filter is a fritted stainless steel disk that has been pressed into a conventional Swagelok adapter and is
disposed of after each single use. This device has a relatively high pressure drop across the fritted
disk and restricts the flow into the canister. The 2 micron filter is standard for clients taking inte-
grated samples. The longer 7 micron filter is cleaned in a similar manuer as the stainless steel
canisters after each single use and does not significantly restrict the flow rate into the canister. The 7
micron filter is primerily used with grab samples. Both the 2 and 7 micron filters are not calibrated
devices and therefore the flow rates can and do vary for each filter.

= Always use the particulate filter for canister sampling.

(@ amToxICS L1D.




2.2.4 Vacuum Gauge

A vacuum gauge is used to measure the initial vacuum of the canister before sampling and the final
vacuum upon completion. A gauge can also be used to monitor the fill rate of the canister when
collecting an integrated sample. Air Toxics Ltd. provides 2 types of gauges. For grab sampling, a
glycerine gauge is provided for checking initial and final vacuums only and is not to be sampled
through. For integrated sampling a gauge is built into the flow controlier and can be used for
monitoring initial and final vacuums, as well as monitoring the fill rate of the canister, In special
cases a pressure/vacuum gauge can be provided upon request. Air Toxic Ltd's gauges are provided
only to obtain a relative measure of "change.” Individuals with work plans that outline specific
gauge reading requirements are strongly cncouraged to purchase and maintain their own
gauges.

= The gauges that Air Toxics Ltd, provides are for rough estimates only.

Table 2.2.3 Fill Times for Canisters

CANISTER VOLUME 7 micron filter 2 micron filter
6L 16 sec 3 min
1L 3 sec 30 sec
(@ s TONICS LTD.
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Section 3.0 Sampling with Canisters

There are two basic modes of canister sampling: grab and integrated. A grab sample is taken over a
short interval (i.e., 1-5 minutes) while an integrated sample is taken over an extended period (e.g.,
0.5-2 hours for a 1 L canister and 0.5-24 hours for a 6 L canister), In both modes the canister vacunm
is used to draw sample into the canister. This is commonly referred to as passive sampling. Active
sampling utilizes a pump to fill the canister, The most common bhardware configuration used to take a
grab sample are illustrated in the following figure. A particulate filter is used to prevent particulate
matter from fouling the valve and entering the canister.

3.1 Considerations for Grab Sampling With Canisters

The following are some considerations for collecting a grab sample in a canister.

*  Avoid Leaks in Sampling Train: All fittings on the sampling hardware are 1/4 in. Swagelok. A
9/16 in. wrench is used to assemble the hardware. It is not necessary to over tighten the fittings;
finger tight plus 1/4 turn with the wrench is adequate. In practice this should be tight enough so




that the various pieces of equipment, when assembled, cannot be rotated by hand.

*  Verify Gauge Operation: If the indicator does not read “zero™ upon arrival, the gauge either
needs to equilibrated or the gauge may be dameged and unusable, Equilibrate the gauge by
“cracking” the rubber plug on top of the gauge. For more details on the equilibration procedure,
see instructjons included with the gauge or call Client Services at 800-985-5955.

*  Verify Initial Vacuum of Capister: Prior to shipment, each canister is checked for mechanical
integrity. However, it is still important to check the vacunm of the canister prior to use and
record the initial vacuum oun the chain-of-custody. The initial vacuum of the canister should be
greater than 25 in. Hg. If the canister vacuum is less than 25 in. Hg, do not use it. Call Client
Services at 800-985-5955 and arrange for 4 replacement canister. If sampling at altitude, there
are special considerations for gauge readings and sampling (see Section 5.2). The procedure to
verify the initial vacuum of a canister is simple, but unforgiving.

. Confirm that valve is closed (knob should already be tightened clockwise).
. Remove the brass cap.

. Attach gauge.

Attach brass cap to side of gauge tee fitting.

. Open and close valve quickly (a few seconds).

. Read vacutm on the gange.

Record gauge reading on “Initial Vacuum® column of chain-of-custody.

. Verify that canister valve is closed and remove gauge.

. Replace the brass cap.

I T N

*  Leave Residual Vacuum: A grab sample can be coliected either by allowing the canister to reach
ambient conditions or by leaving some residual vacuum {e.g., 5 in. FHg) in the canister. In either
case, the final vacuum should be noted on the “Final Vacuum” column on the chain-of-custody.
This will enable the laboratory to compare the final vacuum with the receipt vactum (i.e., the
vacuum measured upon arrival at the laboratory). If the two readings differ significantly, Client
Services will contact you for instructions on how to proceed. .

3.1.1 Step-By-Step Procedures for Canister Grab Sampling

These procedures are for a typical ambient air sampling application and actual field conditions and
procedures may vary.

Before you get to the ficld:

1. Verify contents of the shipped package (e.g., chain-of-custody, canister, particulate filter, and
gauge - if requested).

2. Verify that gauge is working properly.

3. Verify and record initial vacuum of canister,
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When ready to sample:
4. Remove brass cap.
5. Attach particulate filter to canister.

6
7
8
9. Replace brass cap. .

10, Fill out canister sample tag.

11. Return canister in box provided
- Unreturned canister charge of $450 each

. Open valve 1/2 turn (6 L canister normally takes about 16 sec to fill).
. Close valve by hand tightening knob clockwise.
. Verify and record final vacuum of canister (repeat steps used to verify initial vacuum).

12. Return sample media in packaging provided. Unreturned equipment charges:

- $45 per particulate filter
- $45 per gauge

13. Fill out chain-of-custody and relinquish samples properly.
14, Place chain-of-custody in box and retain pink copy.

. Flow controlter by

£ Entech

Flowcontroller
by Veriflo

15. Tape box shut and affix custody seal (if applicable) across flap.
16. Ship accordingly to meet method holding times.

3.2 Integrated Sampling with Canisters and Flow Controllers

An air sample collected over more than a few minutes is referred to as an integrated sample and can
provide information on compound concentrations in air averaged or composited over time. An 8- or
10-hour integrated sample can be used to detennine indoor air quality in the workplace. Similarly, a
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24-hour integrated sample can be an economical and
practical approach to determine residential exposure to
indoor or outdoor air sources. The most common hard-
ware configurations used to take an infegrated sample are
illustrated.

Flow controllers are devices that regulate the flow of ajr
during sampling into an evacuated canister. Also known v
as flow restrictors, these devices enable a sampler to achieve a desired flow rate and thus, a sampling
interval. Air Toxlcs Ltd. provides two general types of flow controllers: mass flow controllers and
critical orifice devices. Both devices are driven by differential pressure between ambient conditions
and vacuum in the canister.

3.2.1 Mass Flow Controller

A mass flow controller employs a diaphragm that actively compensates to maintain a constant mass
flow rate. As the differential pressure decreases, the flow rate tends to decrease and the diaphragm
responds by opening up to allow more air to pass through. Mass flow controllers can be adjustable or
fixed and can provide integrated samples with intervals ranging from hours to days. Air Toxics Ltd.
provides a fixed mass flow controller that is calibrated at the laboratory for 24-hour sampling.
Adjustable mass flow confroflers have 2 knob that can be adjusted in the field to provide integrated
samples with intervals ranging from one to 24 hours. The rugged conditions of field sampling are not
usually compatible with adjustable mass flow controliers and Air Toxics Ltd. designed a more reliable
flow controller based on a critical orifice design.

3.2.2 Critical Orifice Device

Air Toxics Ltd. designed a critical orifice flow restrictor to provide (time weighted) samples with
intervals from 0.5 to 8 hours. The device restricts air flow by forcing the sample to enter a capillary
coluren of minute radius, This device is passive compared to an actively compensating diaphragm
and the flow rate decreases as the driving force (differential pressure) decreases. For sampling
intervals from 0.5 to 8 hours, however, the flow rate is time weighted. The main advantages of the
Air Toxics Ltd. flow restrictors are improved ruggedness and cleanliness. With no moving or
adjustable parts, the Air Toxics Ltd. design is unlikely to Jose its flow setting. In addition, a vacuum
gauge is built in to the device to monitor sampling progress. To ensure there are no contamination
issues from previous use, the capillary column is replaced before shipping to the field.

3.2.3 Sampling Interval and Flow Controffer Setfing

When you request canisters and flow controllers from Air Toxics Ltd., you will be asked for the
sampling interval, and the flow controllers will be pre-set prior to shipment according to the table
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Table 3.2.3 Flow Rates for Selected Sampling Intervals

(mL/min)
Sampling Interval (hrs) 0.5 1 2 4 8 12 24
6 L Canister 167 83.3 417 208 115 7.6 3.5
1 L Canister 266 13.3 6.7 - - - -

Note: Target fill volumes for 6 L and 1 L canisters are 5,000 mL and 800 mL, respectively.

below. The flow controller is set to collect 5 L of sample over the sample interval. Final canister
vacuum is targeted at 5 in, Hg. The flow rate is set at standard atmospheric conditions (approxi-
mately sea level). If the-air sample is a process (pressurized or under vacuum) or is cotlected at
elevation, the canister will fill faster or slower depending on sample conditions. If you specify the
source at project set-up, we can set the flow controller accordingly. See Section 5.2 for a discussion of
collecting a sample at elevation. The 24-hr flow controllers should not be used for process or source
samples.

3.2.4 Final Canister Vacuum and Flow Controller Performance

Ideally the final vacuum of a 6 L canister should be S in. Hg or greater. As long as the differential
pressure is greater than 4 in. Hg ambient pressure, then the flow through the device will rémain
approximately constant as the canister fills, If there is insufficient differential pressure, the flow
through the controller will decrease as the canister pressure approaches ambient. Because of the
normal fluctuations in the flow rate {due to changes in ambient temperature, pressure, and diaphragm
instabilities) during sampling, the final vacuum will range between 2 and 10 in, Hg.

*  If the residual canister vacuum is greater than 5 jn. Hg (i.e., more vacuum), the flow rate was
iow and less than 5 L of sample was collected. When the canister is pressurized to 5 psig prior to
analysis, sample dilution will be greater than normal. This will result in elevated reporting
limits.

* If the residnal canister vacuum is less than 5 in. Hg (i.e., less vacuum), the initial flow rate

(@) asm TOXICS LTD.
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Table 3.2.4 Relationship Between Final Canister Vacuum, Volume
Sampled, and Dilution Factor (6 L Canister)

Final Vacyum (in. Hg) 0 2.5 5 75 10 125 15 175 20

Volume Sampled {L) 8 5.5 5 4.5 4 3.5 3 2.5 2

Dilution Factor* 134 146 161 179 201 230 268 322 4.02

* Canister pressurized to 5 psig for analysis

was high. Once the vacuum decreases below 5 in. Hg, the flow rate begins to drop significantly.
This scenario indicates that the sample is skewed in favor of the first portion of the sampling
interval.

If the final vacown is near ambient (.e., less than 1 in. Hg), there is inadequate differential
pressure to drive the flow controller. The sampler cannot be certain the desired sampling interval
was achieved before the canister arrived at ambient conditions. The sample could have been
acquired over a 1-hour interval (which would be the case if the connection between the canister
and flow controller leaked or if the flow controller malfunctioned) or a 24-hour interval. Al-
though the actuel sempling interval is uncertain, the canister still contains sample from the site.

3.2.5 Considerations for Integrated Sampling with Canisters

Collecting an integrated air sample is more involved than collecting a grab semple. Sampling
considerations include verifying that the sampling train is properly configured, monitoring the
integrated sampling progress, and avoiding contamination.

Avoid Leaks in the Sampling Train: See Section 3.1 for instructions on how to securely
assemble sampling hardware. A leak in any one of these connections means that some air wiil be
pulled in through the leak and not through the flow controller. A final pressure near ambient is
one indication that there may have been a leak.

Verify Initial Vacuum of Canister: See Section 3.1 for instructions on verifying inital canister
vacuum. If you are using an Air Toxics Ltd. critical orifice flow controller, note that you can use
the built-in gauge. It is important to note both the canister and flow controller serial numbers on
the chain-of-custody. :

@ amTonicsLIp,
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Mogitor Integrated Sampling Progress: It is a good idea to monitor the progress of the inte-
grated sampling during the sampling interval. The volume of air sampled is a linear function of
canister vacuum. For example, halfway (4 hours) into an 8-hour sampling interval, the canister
should be half filled (2.5 L) and the gavge should read approximately 17 in. Hg. More vacuum
than 17 in. Hg indicates that the canister is filling too slowly; less than 17 in. Hg and the canister
is filling too quickly. If the canister is filling too slowly, a valid sample can still be collected (see
Section 3.2.4). If the canister is filling too quickly because of a leak or incorrect flow controller
setting, corrective action can be taken. Ensuring all connections are tight may eliminate a lesk. It
is possible to take an intermittent sample. The time interval need not be continuous.

Avoid Contamination: Flow controllers should be cleaned between uses. This is normally
accotmplished by returning them to the laboratory. For Jarge air sampling projects, Air Toxics
Ltd. has designed a field conditioning program for 24-bour flow controllers involving a purge
manifold. This arrangement provides the sampler with scheduling flexibility, inventory conirol,
and convenience in the field. Air Toxics Ltd, will provide the 24-hour flow controllers, a purge
manifold, Teflon fubing, rubber ferrules, vacuum pump, and flow meter. The sampler will need
to provide the certified nitrogen cylinder and the certified high pressure regulator, Cell Client
Services at 800-985-5955 if you are interested in the field conditioning program.

Keep Sampling Train Out of Direct Sunlight: The sampling train should be kept out of direct
sunlight during sampling. There will be some minor flow rate drift if the temperature of the
controllers is allowed to vary significantly. )

3.2.6 Step-by-Step Procedures for Integrated Sampling
These procedures are for a typical ambient air sampling application and actual field conditions and
procedures may vary.

Before you get to the field:

1.

2,

Verify confents of the shipped package (c.g., chain-of-custody, canister, particulate filter, and
flow controller).

Verify initial vacuum of canister.

When ready to sample:

A

Remove brass cap.

Attach flow controller to canister.

Open valve 1/2 tumn.

Monitor integrated sampling progress periodically.
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At end of sampling interval:

7.

10.
11.

13,
14.
IS,
16.

Verify and record final vacuum of canister (for 24-hr flow controller repeat steps used to verify
initial vacuum and for critical orifice device simply read built-in gauge).

Close valve by hand tightening knob clockwise.
Replace brass cap.

Fill out canister sample tag.

Return canisters in boxes provided.

- Unretumned canister charge of $450 each

. Return sample media in packaging provided. Unreturned equipment charges:

- $45 per particulate filter

- $50-500 per flow controller

Fill out chain-of-custody and relinquish samples properly.
Place chain-of-custody in box and retain pink copy.

Tape box shut and affix custody seal (if applicabie) across flap,
Ship accordingly to meet method holding times.

Important Information for Canister Sampling

@ DO NOT use canister to collect explosive substances, radiofogical or biological agents, corrosives,

extremely toxic substances, or other hazardous materials. It is illegal to ship such substances and
you will be liable for damages.

@ ALWAYS use a filter when sampling. NEVER allow liquids (including water) or corrosive vapors

to enter canister.

@ DO NOT attach labels to the surface of the canister.
@ DO NOT over tighten the valve and remember to replace the brass cap.
@ IF the canister is returned in unsatisfactory condition, you will be liable for damages.

For help call Client Services at 800-985-5955
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Section 4. Sampling with Tedlar Bags

This section provides a description of Tedlar bags,
practical considerations for sampling, and step-by-step
instructions for collecting a grab sample. Photographs
illustrate the correct way to assemble the various
sampling components.

4.1 Introduction fo Tedlar Bags

A Tedlar bag is a container used to collect a whole air
sample for landfill gas, soil gas, and stationary source
applications. The Tedlar bag is best suited for projects
involving analysis of compounds in the ppmv range.
However, Tedlar bags can be used for other applica-
tions such as ambient air monitoring for atmospheric/
fixed gases. They can be used to collect sulfur com-
pounds, but only if the fittings are non-metallic (e.g.,
polypropylene, Teflon, or Nylon).

A Tedlar bag is made of two plies of Tedlar filim sealed

together at the edges and features a valve that allows the interior to be filled. Sample collection
requires a presswrized sampling port, a low flow rate pump, or a lung sampler. The bag expands as
sample enters. When the target volume of sample is collected, the valve is closed and the Tedlar bag
is returned to the laboratory, Air Toxics Ltd. maintains a limited inventory of Tedlar bags in 1L, 3
L, and 5 L volumes.

4.1.1 Tedlar Film

Tedlar is a trade name for polyvinyl fluoride film developed by DuPont Corporation in the 1960’s.
This patented fluoropolymer has been used in 2 wide variety of applications including protective
surfacing for signs, exterior wall panels, and aircraft interiors. Tedlar film is tough, yet flexible and
retains its impressive mechanical properties over a wide range of temperatures (well below freezing to
over 200° F). Tedlar exhibits low permeability to gases, good chemical jnertness, good weathering
resistance, and low off-gassing.

4.1.2 How "Active” is the Surface of a Tedlar Bag?

The surface of a Tedlar bag is a work in progress. The surface of a new bag'is essentially free of VOCs
at the single digit ppbv level. Compounds detected from analyzing new Tedlar bags include methylene
chloride, toluene, acetone, ethanol; and 2-propanol. Note that 2-propanol has been detected in some
new bags up to 45 ppbv. Once the Tedlar bag is used, however, the surface has been exposed to
moisture and possibly VOCs. It may irreversibly adsorb many VOCs at the low ppbv level. A series of
purges with certified gas may not remove the VOCs from the surface. $15 for a new bag is a small
price to pay for peace of mind.
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= Never reuse 2 Tedlar bag when sampling for ppbv level compounds.

4.1.3 Hold Time for a Tedlar Bag

The media hold time for a Tedlar bag is indefinite if stored out of sunlight in a cool, dry location.
Tedlar bags can be used to collect samples containing common solvents, hydrocarbons, chlorinated
solvents, sulfur compounds, and many other classes of compounds. The sample hold time to analysis’
varies for different classes of compounds:

* 24 hours: Sulfur compounds (e.g., hydrogen sulfide and methy! mercaptan) and chemically
active compounds (e.g., 1,3-butadiene).

¢ 72 hours: Chlorinated solvents, aromatic compounds, and
atmospheric/fixed gases (oxygen, nitrogen, carbon
dioxide).

4.2 Tedlar Bag Sampling

Using a Tedlar bag to collect an air sample normaily involves
“active” sampling, unlike an evacuated canister that can be
filled “passively” by simply opening the valve. There are two
methods commonly used to fill a Tedlar bag: using a pump or
a lung sampler.

*  Sampling with a Pump: The most common method to fill a Tedlar bag is to
use a smell pump with low flow rates (50-200 mL/min) and tubing to fill the
bag, Air Toxics Ltd. does not provide pumps but they can be rented from
equipment providers or purchased from manufacturers such as Neuberger or Gilian.

Pump

Air to be
Sampled

. Sampling with a Lung Sampler. Alterna-
tively to using a purmp, a “lung sampler” can be. used fo
fill a Tedlar bag. Although & little more complicated
than simply using a pump, the main advantage to using
a Iung sampler is that it avoids potential pump con-
tamination. A Tedlar bag with attached tubing is
placed in a small airtight chamber (even a 5-gallon
bucket can work) with the tubing protruding from the
chamber. The sealed chamber is then evacuated with a
pump causing the bag to expand and drawing the
Sealed sample through the protruding tube into the bag. The
Chamber sample air never touches the wetted surfaces of the
pump. Air Toxics Ltd. does not provide lung samnplers,
but they can be rented from equipment suppliers or
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purchased by manufacturers such as SKC Ine.

4.2.1 Considerations for Tedlar Bag Sampling
The following are some considerations for collecting 2 Tedlar bag sample.

.

Fill the Tedlar bag no more than 2/3 full: Allow for possible expansion due to an increase in
temperature or decrease in atmospheric pressure (e.g., the cargo hold of a plane).

Keep the Tedlar bag out of sunlight: Tedlar film is transparent to ultraviolet light (although
opaque versions are available) and the sample should be kept out of sunlight to avoid any
photochemical reactions.

Protect the Tedlar bag: Store and ship the Tedlar bag samples in a protective box at room
temperature. An ice chest can be used, but DO NOT CHILL.

Fill out the Tedlar bag label: It is much easier to write the sample inforination on the label
before the Tedlar bag is inflated.

Provide a second Tedlar bag: Consider filling two bags per location in the rare occasion that a
defective bag deflates before analysis.

Avoid Contamination: Care should be taken to avoid contamination introduced by the pumnp or
tubing. Begin sampling af locations with the lowest compound concentrations (e.g., sample the
SVE effluent before the influent). Decontaminate the pump between uses by purging with
certified air for an extended period; better yet, use a lung sampler. Use shortest length possible of
Teflon tubing or other inert tubing. Do not reuse tubing. If long lengths of tbing are used,
consider purging the tubing with several volumes worth before sampling, If you are concerned
about sampling for trace compounds, you shouldn’t be using a Tediar bag (see Section 1.2).

Don’t Sample Dangerous Compounds in a Tedlar Bag: Do not ship any explosive substances,
radiological or biological agents, corrosives, or extremely hezardous naterials to Air Toxics Ltd.
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Tedlar bag rupture during transit to the laboratory is possible and the sampler assumes full
liability.

4.2.2 Step-by-Step Procedures for Tedlar Bag Sampling (Pump)

Note: These procedures are for a typical stationary source (e.g., SVE system) sampling application;
actual field conditions and procedures may vary. See additional sampling considerations in Section
5.3 for sampling soil gas or landfill gas.

Before you get to the ficld:

1.

2

Verify contents of the shipped package (e.g., chain-of-custody, Tedlar bag, and tubing/fittings ~
if requested),

Verify pump cleanliness and operation (Air Toxics Ltd. does not provide pumps).

‘When ready to sample:

Ve N s W

10.
. Return Tediar bag in boxes provided (DO NOT CHILL).
12.

~

J.
14,
. Ship priority overnight to meet method holding times. 3 DAY HOLD TIME TO ANALY-

Purge sample port.

Attach new Teflon tubing from sample port or prebe to low flow rate pump.

Purge tubing.

Fill out Tedlar bag sample tag.

Attach additional new Teflon fubing from the pump outlet to the Tedlar bag valve.
Open. Tedlar bag valve.

Collect sample (FILL NO MORE THAN 2/3 FULL).

Close Tedlar bag valve by hand tightening valve clockwise.

Fill out chain-of-custody and relinquish samples properly.
Place chain-of-custody in box and retain pink copy.
Tape box shut and affix custody seal (if applicable) across flap,

SIS (most analyses).
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Section 5. Special Sampling Considerations

This section provides considerations for special sampling configurations that a sampler may collect in
the field such as a field duplicates or an ambient blank. This section also provides considerations for
sampling at altinyde, soil/landfill gas sampling, annd sample cylinder sampling.

5.1 Special Sampling Configurations

Special sampling configurations include a field duplicate, field split, field blank, ambient blank, trip
blank, and an equipment rinse. Call Client Services at 800-985-5955 if your project involves any of
these special sampling configurations.

5.1.1 Field Duplicate

A field duplicate is a second sample collected in the field simultaneously with the primary sample at
one sampling Jocation. The results of the duplicate sample can be compared {e.g., calculate relative
percent difference) with the primary semple to provide information on consistency and reproducibility
of field sampling procedures. Due to the nature of the gas phase, duplicate samples should be collected
from a common inlet. The configuration for collecting a field duplicate includes stainless steel or
Teflon tubing connected to a Swagelok “tee”.
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5.1.2 Field Blank

A field blank is a sample collected in the field from a certified air source. Analysis of the field blank
can provide information on the decontamination procedures used in the field. Clean stainless steel or
Teflon tubing and a certified regulator should be used. It is imperative that individually certified
canisters (the sample canister and the source canister/cylinder, if applicable) be used to collect a field
blank.

5.1.2 Ambient Blank

An ambient blank is an ambient air grab sample collected in the field normally vsed in conjunction
with soil gas or stationary source {e.g., SVE system) sampling. Analysis of the ambient blank can
provide information on the ambient levels of site contaminants. It is imperative that an individually
certified canister be used to collect an ambient blank.

5.1.4 Trip Blank ‘

When sampling for contaminants in water, the laboratory prepares a trip blank by filling a VOA vial
with clean, de-ionized water. The trip blank is sent to the field in a cooler with new sample vials. After
sampling, the filled sample vials are placed back in the cooler next to the trip blank and retumed to the
laboratory. Analysis of the trip blank provides information on decontamination and sample handling
procedures in the field as weil as the cleanliness of the cooler and packaging.

When sampling for compounds in air, a trip blank provides little, if any, of the information above. A
trip blank canister can be individually certified, evacuated, and sent to the field in a box with the
sample canisters. Since the valve is closed and the brass cap tightened, it is questionable if the trip
blank canister contents are ever “exposed” to sampling conditions. At the laboratory, the trip blank
canister will be pressurized prior to analysis with dry, nifrogen — a matrix that may be entirely
different than the sampled air. The recovery of target compounds can vary by matrix (e.g., moisture,
carbon dioxide) rendering the frip blank results meaningless. Air Toxics Ltd. does not recommend
analyzing a trip blank for air sampling,

5.2 Considerations for Sampling at Altitude

* Sampling at altitudes significantly above sea level is similar to sampling a stationary source under
vacuum in that target fill volumes may be difficult to achieve. The figure below illustrates the .
relationship between increasing altitude and decreasing aunospheric pressure. Ambient conditions in
Denver at 5,000 ft altitude are quite different than ambient conditions at sea level. Canister sampling
is driven by the differential pressure between ambient conditions and the vacuum in the canister.
There is less atmospheric pressure in Denver and S L is the maximum fill volume of standard air
assuming the canister is allowed to reach ambient conditions (j.e., fina] gauge reading of 0 in, Hg).
Theoretically, if you sample high enough (e.g., in space), no sample would enter the canister because
there is no pressure difference between the evacuated canister and ambient conditions. To filf a
canister to 6 L in Denver, you would need to use an air pump.
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Sampling at altitude also affects gange readings. The gauges supplied by Air Toxics Ltd. (see Section
2.2.4) measure canister vacuum relative to atmospheric pressure and are calibrated at approximately
sea level, Before sampling at altitude, the gauges should be equilibrated (see Section 3.1). But even
after equilibrating the gange, verifying the initial vacuum of a canister at altitude is misleading. In
Denver at 5,000 ft, expect the gauge to read 25, not 29.9 in. Hg. You do not have a bad canister (i.c.,
leaking or not evacuated properly). The canister is ready for sampling and the gauge is working
properly. :

= Rule of Thumb: For every 1,000 ft of elevation, the gauge will be
off by 1 in. Hg and the fill volume will be reduced by 1/5 L.

If you have questions about sampling at altitude, please call Client Services at 800-985-5955.
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5.3 Considerations for Soil/Landfill Gas Sampling

There are some additional sampling considerations for collecting grab samples (canister or Tedlar bag)
from a soil boring, landfill boring, SVE system, or landfill gas (LFG) collection system. The general
challenge with these samples arises from the need to employ long lengths of tubing to direct the soil
gas, landfill gas, or process air to the canister or Tedlar bag. Tubing introduces the potential for
contamination and diluting the sample.

*  Use inert tubing, Teflon tubing is recommended. Tubing with an outer diameter of 1/4 in. works
best with the fittings on the particulate filter.

* Do not reuse tubing. $2 per foot for new tubing is a small price to pay for peace of mind.

*  Purge tubing adequately. A long length of tubing has significant volume of “dead air” inside.
Without purging, this air will enter the canister and dilute the sample. Consider using a hand-
held PID/FID to confirm that you have purged the tubing and are drawing sample air through the
tubing.

*  Avoid leaks in the sampling train. Leaks of ambient air through fittings between pieces of the
sampling train {e.g., tubing to particulate filter) will dilute the sample.

*  Don’t sample water. If moisture is visible in the sample tubing, the soil gas sample may be
compromised. Soil gas probes should be at an appropriate depth to avoid reaching the water
table. Additionally, subsurface vapor should not be collected immediately after measurable
precipitation.

*  Purge the sample port. A sample port on a SVE system or LFG collection system can accumu-
late solids or liquids depending upon the location of the port in the process and the orientation of
the poit. An influent sample port located upstream of a filter or moisture knock-out can be laden
with particulates or saturated with water vapor. Heavy particulate matter can clog the particulate
filter and foul the canister valve. It is jmportant to prevent liquids from entering the canister. A
sample port oriented downward may have liquid standing in the valve. Purge the sample port

- adequately before connecting the sampling train.

*  Consider the effects of sampling a process under vacuum or pressure. When collecting a grab
sample from 2 stationary source such as an SVE system or LFG collection system, some sample
ports 1oay be under vacuum or pressure relative to ambient conditions. When the sample port is
under vacuum, such as the header pipe from the extraction well network, it may be difficult to fill
the canister with the desired volume of sample. A vacuum pump can be used to collect a canister
grab sample from a sample port under considerable vacuum. See the related discussion on
sampling at altitude in Section 5.2. When the sample port is under pressure, such as the effluent
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stack downstream of the blower and treatment system, you may inadvertently pressurize the
canister. Only a DOT-approved sample cylinder should be used to transport pressurized air
samples (see Section 5.4), Under no circumstances should an Air Toxics Ltd. canister be pressur-
ized more than 5 psig for a 6 L canister and 15 psig for a 1 L canister. Bleed off excess pressure
by opening the valve temporarily while monitoring the canister with a pressure gauge.

5.4 Considerations for Sample Cylinder Sampling

Sample cylinders, also known as “sample bombs™, are DOT-approved, high pressure, thick-walled,
stainless steel cylinders with a valve at each end. They were intended for collecting a pressurized
sample for petroleum gas applications. Sample cylinders differ from sample canisters in that they do
not have a Summa-passivated interior surface and are not evacuated prior to shipment. Sample
cylinders are not suitable for analysis of hydrocarbons at ppbv levels. Sample cylinders can be used for
analysis of natural gas by ASTM D-1945 and calculation of Btu by ASTM D-3588. Air Toxics Ltd.
assumes that clients requesting a sample cylinder have a pressurized process and sample port with a
built-in gauge and 1/4 in. Swagelock fitting to attach to the sample cylinder. Air Toxics Ltd. has an
inventory of 500 mL sample cylinders that are particularly suited for landfill gas collection systems
(i.e., LFG to energy applications). This section provides step-by-step procedures for sampling with 2
sample cylinder.

Step~by-Step Procedures for Sample Cylinder Sampling

These procedures are for a typical stationary source sampling application and actual field conditions
and procedures may vary. Follow all precautions in the site Health and Safety Plan when dealing with
a pressurized sample port and sample cylinder.

1. Verify contents of the shipped package (e.g., chain-of-custody, sample cylinder, particulate
filter).

Verify that gauge on sample port is working properly.
Purge sample port.

Remove brass caps on either end of cylinder.

Attach particulate filter to upstream valve.

Attach filter/cylinder assembly directly to the sample port.
Open both valves 1/2 turn,

® N M A wN

Allow sample air to flow through sample cylinder (approximately 10 L for a 500 mL cylinder).

(@ amroxicsLrp.
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ATTACHMENT C-6

Soil Waste Characterization Sampling Procedures

A. Introduction

Soil waste sampling activities will be performed during construction of the
augmented soil vapor extraction (SVE) system. The procedures to be used during the
collection of soil waste characterization samples from stockpiles of excess soils

excavated from the augmented SVE trench segments are described below.

B.  Soil Sample Collection Procedures

1. Field Screening

Soils at five locations across each soil stockpile will be field screened for
volatile organic compounds (VOCs) using a portable photoionization detector (PID)
with an 11.8 eV bulb. An approximately 1-foot deep hole will be dug at each
location using a shovel. A PID measurement will be made immediately, placing the
probe near the base of the hole for approximately 15 seconds until the instrument

has measured a maximum reading.

2. Soil Sampling
At least one sample will be collected from the soil stockpile for each augmented

SVE trench segment for laboratory analysis (i.€., a total of 7 samples), at the locations
that exhibit the highest PID instrument response. The procedure for collecting waste

soil samples (except non-SPLP VOC analysis samples) will be as follows:

e Atleast 1 foot of soil will be scraped from the surface of the pile. The
samples will be collected from the newly exposed pile surface and placed in
the sample jars using decontaminated sample spoons or scoops.

o Samples will be collected by directly filling the sample containers with the

appropriate sample volumes.

-1- ENVIRON



e Sample containers will be labeled with the sample ID, time, date, sampler
and analysis.
e Samples will be placed on ice and ship to CompuChem Laboratories within

the holding time.

Soil samples for VOCs (non-leachate analyses only) will be collected using
United States Environmental Protection Agency (USEPA) SW-846 Method 5035
(methanol field preservation method or equivalent methods). The procedure for

collection waste soil samples for VOC analysis will be as follows:

e Prepare sampling area of the pile as described above.

e Push a laboratory-supplied sample syringe into the pile surface to-fill the
syringe to the 5 gram mark.

e Extrude the 5-gram soil sample directly into a laboratory-prepared glass
(40-ml) vials and replace the cover as soon as possible.

e Repeat, collecting a 5-gram sample for each of the three laboratory-
supplied vials (two containing sodium bisulfate preservative and one
containing methanol preservative).

o Fill a 4-ounce jar with soils from the same area of the VOC samples for
moisture content analysis.

e Label each vial and jar with sample identifier, time, date, sampler and
analysis.

* Place samples on ice and ship to CompuChem Laboratories within 24

hours.
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Table 6-1. Decontamination Protocol for Sampling Equipment

Step Number : Description
| 1 Scrub equipment thoroughly with soft-bristled brushed in a low-suds

detergent solution.

2 Rinse equipment with tap water by submerging and/or spraying.

4 Rinse equipment with distilled water by spraying until dripping; retail
drippings. ,

5 Rinse equipment with distilled water a second time by spraying until
dripping; retain drippings.

6 Place equipment on plastic or aluminum foil and allow to air dry for 5 to 10
minutes.

7 Wrap equipment in aluminum foil (shiny side out) for handling and/or
storage until next use.

6.3.1 Water Level Measure t e
Static water leve 1 be measured to the nearest 0.01 foot in each moxjto/ring,wéﬂgi
the piezometer ch sampling event and recorded in the field notebook. Thewiter level
sm@wwﬂfbe measured prior to well purging and sampling by usin electric water level
-feter. Before lowering the probe in the well, the batteries wi checked by pressing the test
button on the instrument. The probe will be slowl ered into the well until contact with the
water surface is indicated on the meter. robe will be withdrawn just above the water
surface, and a second reading wjllte taken prior to withdrawing the probe from the well. Both
readings will be record the field logbook. The probe will be decontaminated prig
inserting the j ent into a well by washing with a detergent such as Alconex; rinsing with

mc@:mﬁl,/a.nd rinsing three times with distilled water.
~

Each well will have a reference point, indi on the inner well casing, from which

water level measurements will be taken. reference point elevation on the well will be

ENVIRO\960902\QAPP-V2\QAPP.R4 RZ 6-5 Rev. 4, 4/28/97
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7.0 Sample Handling and Analysis

The required sample containers, preservation methods, maximum holding times, and
filling instructions for each sample type are summarized on Table 71.E-G.

Sample bottles provided by the selected analytical laboratory will be prepared by using
the procedures required by the Contract Laboratory Program (CLP). Sample bottles provided by
the selected analytical laboratory will be prepared as descnbed in their standard operatmg
procedure (SOP). Sample-® d npor-will-alse-be-previded-by
anelytioakiabore

contamination of clean areas in accordance with

-Generated-Wastes-  the. Design Report.

7.1 Sample Packaging and Shipment
Following sampling, the outside of the sample bottles will be rinsed with potable or
distilled water near the sampling location. The sample packaging and shipment procedures will

be as follows:

» The sample will be properly preserved (if applicable) and liquid levels will be marked
if bottles are partially full;

» Custody tags will be securely attached to the sample container, and each container
will be placed in a Ziploc bag;

» The sample containers will be placed in a cooler lined with 2 inches of vermiculite or
equivalent absorbent material and maintained at 4°C with cold packs or ice sealed in
plastic bags as appropriate. The remaining space in the cooler will be filled with
additional packing material;

ENVIROW60902\QAPP-V2\QAPP.RA RZ 7-1 Rev. 4, 428/97
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T/azble 7-1. Sample Containers, Preservatives, and}dﬂding Times
y .

/A/nalysis

Co?l{er Type

Preservatioff and Storage

Maximuyléding Time

R
/S,{il- T/wramcc glass jars® 4°C; pyotect from light l%
VOC

Soil-

V
1,2-Dichlorobenzene
Phenol

Two 8-ounce glass jars™

/A:; protect from light /

L

14/40 days®™

e

Water- Three 40-mL glayﬁs‘" HCI to pHs 2; 4°C; ylé from | 14 days /
vOCs_/ light

Wan% Two l-lite/rager glass 4°C; protect from light 7/40 dayV
BMAs jars®

e .

"W ater- Two1-liter amber glass 4 Cyét from light 7/%5“’)
PCBs jprs®
7

Water- / One |-liter poly bottle! 0, to pHz 2; 4°C; protect /6 months (Mercury = 28

Metals /1 from light / days) P

‘Water-
Chromium VJ{CR +6)

One 1-liter poly botV

4°C; protect from light /

24 hours

/

‘Water- l/
Alkalidity

One ZSO-m%Otﬂe“’

sc /

14 days /

ic /

7 day/

‘Water- One 256“mL poly bottle®
DS
Water- /{ne 250-mL poly bottle® 4 /ﬂ:ys
I58 / 2]
. V4 :
Water- One 500-mL poly bottle'® NaOH to pH>4"C 14 days
Cyanide

®Teflon-lined cap or septa

ENVIRO\960902\QAPP-V2\QAPP.R4 RZ
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foi- chromium- VI will be hand-delivered to-the selected analytical laboratory.
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> The cooler will be closed and sealed shut with strapping tape. If the cooler has a drain
port, that port will also be sealed shut with tape. One custody seat will be placed across the
front of the cooler, and another seal will be affixed across the hinge area at the back of the
cooler. These custody seals will be covered with clear tape;

» An airbill with shipper’s and consignee’s addresses will be affixed to the top of the cooler.
If liquid samples are being shipped, “This End Up” labels will be placed appropriately.

» The samples will be shipped to the appropriate laboratory by using an overnight service;
and

» The laboratory will be notified that it will be receiving the samples.

yooge
stodyvprocedusre e-de ed1n-Volume Sechion-o01he-samnples to-be-ans

Sample Analysis
Samples will be analyzed following the methods listed in the QAPP, Yelume-Section70-

ENVIRO\60902\QAPP-V2\QAPP R4 RZ 7-3 Rev. 4, 4/28/97
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APPENDIX D

Design Parameters for Permeable Reactive Gate System

The Permeable Reactive Gate System (PRGS) is being installed to treat any subsurface
water at the Enviro-Chem Superfund Site (“ECC Site” or the “Site™) that infiltrates into the
augmented SVE trenches and increases the water level in the trenches to the elevation of the
perforated collection pipe. At that point, the water will flow out of the trenches, through
underground drainage pipes, to the PRGS collection manhole and then pumped to the PRGS
treatment vessel. Cis-1,2-dichloroethene (cis-1,2-DCE) is the constituent of concern currently
present in the till water requiring the longest detention time based on published information on
degradation rates and maximum concentrations historically detected in surface and subsurface water
samples. As such, the PRGS is designed to treat cis-1,2-DCE to below the corresponding Effluent
Limit for Discharge of Treated Water to Unnamed Ditch of 2.0 ug/L (Design Report, Table 2-3).

Desion Flow Rate ‘
The design flow rate for the PRGS is based on the anticipated discharge of till water into the ;

augmented SVE trenches and subsequent flow of the water through the collection piping to the
PRGS treatment vessel. Two design flow rates were calculated for the PRGS: one is the average
design flow rate that represents flow under typical site conditions and the second is the maximum
design flow rate that represents flow under high intensity rainfall conditions (i.e., a significant
magnitude and short duration precipitation event). The calculation of the average design flow
assumes the flow into the PRGS is equivalent to the flow through the portion of the shallow till unit
that is intersected by the thin barrier curtain wall (TBCW). A form of Darcy’s Law was used to
calculate the average design flow rate (Q4) for the PRGS.

QA =KAI

Where:

K =hydraulic conductivity (feet per day [ft/d]).

A =saturated cross-sectional area perpendicular to the till water flow direction
(square feet [ﬁz]).

| = hydraulic gradient (feet per foot [ft/ft])

The hydraulic conductivity of the till unit, 0.0251 ft/d, is from the 2006 till water extraction
testing at well HS-2 reported in ENVIRON’s August 2006 Till Water Pump Testing Report (the
“Pump Testing Report™). The saturated cross-sectional area perpendicular to the till water flow

D-1 ENVIRON
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direction is equivalent to the area defined by the transect extending from the north end of
augmented SVE trench segment 4 to the north end of augmented SVE Trench Segment 7, as shown
on Drawing C-3 (i.e., 294 feet), and a conservative estimate of the saturated depth of the barrier
wall near the north end of augmented SVE Trench Segment 4 (25 feet). The hydraulic gradient is
the maximum historical gradient between T-10 and T-8 calculated from the water level
rneasurements during the 1999 through 2002 till water sampling events.

The calculations for the average design flow rate are as follows:

K =0.0251fud
A =(294 ft * 25 ft) or 7,350 fi?
I =0.011 fUft

Qa =2.03 ft*/d or 15.2 gallons per day (gpd)
p

Based on these calculations, the average design flow rate (Q,) is expected to be
approximately 15.2 gpd.

The maximum design flow rate (Qp) assumes periodic intense precipitation events may
cause water levels within the augmented SVE trench segments to rise significantly over short
seriods of time. Although the design of the augmented SVE trench segments (covering the trench
segments with geomembrane and compacted fill) minimizes the likelihood of such rises, for design
purposes, it is assumed that water levels may rise as much as 0.25 feet during a significant rain
event (based on a rise in water level of less than approximately 0.25 feet measured in wells HS-1,
HS-1A, PS-2, and PT-3 during a 1.6 inch precipitation event that lasted less than one hour during
the July 2006 till water extraction testing).

The design dimensions of the augmented SVE trenches are shown on Drawing C-3 (width of
2 feet and combined length of 985 feet). A uniform 0.25-foot rise in water levels within the
augmented SVE trenches and a porosity (n) of the augmented SVE trench backfill of 0.30 are
assumed. Based on these assumptions, the additional volume of water within the trenches is
exnected to be approximately 1,105 gallons.

The calculations for the peak design flow rate are as follows:

Vw = Saturated Volume (Vs) X Porosity or Vw = Vsn
Vs =985 ftx2fix0.25 ft or 492.5 fi’

n =0.30

Vw =147.75 ft’ or 1,105 gallons

D-2 ENVIRON
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Assurning this additional volume of water is discharged from the augmented SVE trenchas

over a 24-hour period:

Q =Vw/t

Based on these calculations, the maximum design flow rate (Qp) is expected to be

approximately 1,105 gpd.

Residence Time and Volume of Granular Iron
Based on a data base maintained by EnviroMetal Technologies, Inc. (ETI), a residence time

of approximately 41 hours (1.7 days) would be required to reduce the highest detected concentration
of ¢1s-1,2-DCE (110 ug/L; in till well T-9, located in the vicinity of Trench Segments 5, 6, and 7) to
below the corresponding Effluent Limit for Discharge of Treated Water to Unnamed Ditch of 2.0
ug/L." The volume of granular iron required in the PRGS reactor vessel is calculated as follows:

V] = Qt/l'l

Where:

Q  =design flow rate (147.75 ft’/day)
t =residence time (1.7 days)

n  =porosity (0.4 for 100% granular iron)
Vi =627 ft® or 47 tons (using a bulk density of for the granular iron of 0.075 tons/ ft>, as

provided by ETI)

Based on these calculations, the amount of granular iron needed within the PRGS reactor

vessel is approximately 627 fi* or 47 tons.

PRGS Reactor Tank Dimensions and Head Requirements
Based on design details provided by ETI, the reactor vessel is divided into three separate

sections: a pretreatment zone; a 100% iron zone; and an effluent zone (Drawing C-12). Flow
occurs downwards through the pretreatment and iron zones. The interior dimensions of the PRGS
reactor vessel needed to contain the required amount of granular iron are as follows:

o Pretreatment zone — length of 2 ft, width of 13 ft, and depth of 4 fi;
o 100% iron zone — length of 13 ft, width of 13 f, and depth of 4 ft;

' Calculated using a degradation rate of 0.099 hr "' provided by ETI based on first-order degradation simulations.

D-3 ENVIRON
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Therefore, the head difference needed to promote vertical flow in the pretreatment zone is

calculated as follows:

Cross-sectional area (A) =2 ft x 13ft =26 fi?

Specific Discharge (v) = Q/A = 148 ft'/day/26 fi* = 5.7 ft/day
Az =4 ft, K =150 ft/day (for a iron/sand mix)

Ah =vxAz/K=0S5f

Similarly, the head difference needed to promote vertical flow in the 100% iron zone is

calculated as follows:

Cross-sectional area (A) =13 ftx 13 ft = 169 ft2

Specific Discharge (v) = Q/A =148 {t3/day/169 fi2 = 0.87 ft/day
Az =41, K=70.9 ft/day (for 100% granular iron)

Ah =vxAz/K=0.05ft

Based on these calculations, the total head difference required to promote flow through the

reactor vessel is less than 1 foot.

D-4 ENVIRON
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I. GROUP A: PROJECT MANAGEMENT

This Quality Assurance Project Plan (QAPP) presents the organization, objectives,
functional activities, and specific quality assurance/quality control (QA/QC) activities associated
with the augmentation of the soil vapor extraction (SVE) system at the former Enviro-Chem (ECC)
Superfund Site located in Zionsville, Indiana (the “ECC Site” or the “Site). This QAPP also
describes the specific protocol that will be followed for sampling, sample handling and storage,
chain-of-custody, and laboratory analysis. All QA/QC procedures will be conducted in accordance
with applicable professional technical standards, United States Environmental Protection Agency
(USEPA) requirements and guidelines, and specific project goals and requirements.

This QAPP has been prepared in accordance with USEPA guidance documents, specifically,
EPA Requirements for Quality Assurance Project Plans, EPAQA/R-5 Interim Final (USEPA 1999)
and Instructions on the Preparation of a Superfund Division Quality Assurance Project Plan,
Region 5 (USEPA 2000). This document is provided as Appendix E to the Design Report for the
Augmentation of SVE System (the “Design Report”).

A. Distribution List
At a minimum, the following individuals will be provided with copies of the QAPP:

o USEPA Region 5 Project Manager — Matthew Ohl;

e Indiana Department of Environmental Management (IDEM) Project Manager — Bruce
Hamilton;

¢ Project Coordinator for Non-Premium Respondents — Ronald E. Hutchens, P.E.
(ENVIRON International Corporation [ENVIRON]));

o ENVIRON Field Activities Coordinator — Cynthia Bonczkiewicz, P.E.;

e ENVIRON QA Director - Felix Moran, P.E.;

e CompuChem Project Manager — Marlene Smith;

e CompuChem QA Officer — Valgena Respass;

e Air Toxics Project Manager — Brandon Dunmore;

e Air Toxics QA Officer — Melanie Levesque;

o MAKuehl Company — Marcia Kuehl; and

e Contractor (to be inserted following selection by the ECC Trust and approval by

USEPA).

ENVIRON
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B. Project Organization

On behalf of the ECC Site Trust Fund (the “Trust”), the Contractor or the Trust-appointed
operations manger will have overall responsibility for the field activities and the quality of the
work. On behalf of the Trust, ENVIRON will provide on-site engineering oversight, project
coordination, and implementation of certain sampling/monitoring activities associated with the
Attachment Z-1 Remedy. Fixed-base laboratory analyses for the soil and water samples will be
performed by CompuChem Laboratories. Laboratory analysis of soil vapor samples will be
performed by Air Toxics. Independent data validation will be performed by MAKuehl Company.
The various QA and management responsibilities of key project personnel are defined below. A
generalized Project Organization Chart is included as Figure E-1.

1. Management Responsibilities
o USEPA Project Manager — The USEPA Remedial Project Manager, Matthew
Ohl, has the overall responsibility for USEPA regulatory oversight of all
phases of the Attachment Z-1 Remedy. The USEPA Remedial Project
Manager will be responsible for reviewing and approving the QAPP.

o IDEM Project Manager — The IDEM Project Manager, Bruce Hamilton, has
the overall responsibility for IDEM regulatory oversight of all phases of the
Attachment Z-1 Remedy.

e Project Coordinator for Non-Premium Respondents — Ronald E. Hutchens,
P.E., ENVIRON, has overall responsibility for ensuring the quality of work
described in the Design Report, on behalf of the ECC Trust. Mr. Hutchens
will have overall responsibility for:

— Establishing project policy and procedures to address the specific needs
of the project as a whole, as well as the objectives of each task in
cooperation with the Trust;

— Developing and meeting ongoing project and/or task staffing

requirements for the Trust’s monitoring/sampling activities, including
mechanisms to review and evaluate each task product;

ENVIRON
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— Reviewing the work performed by the Contractor to ensure its quality,

responsiveness, and timeliness;

— Approving all external reports (deliverables) before their submission to
USEPA Region 5 and IDEM;

— Ensuring the preparation and quality of monthly progress reports and
draft and final Design Reports;

— Orienting the Contractor, field staff, and support staff concerning the

project’s special considerations; and
— Monitoring and directing ENVIRON’s design and monitoring teams.

Project Manager for Contractor — (Name and company to be inserted
following selection by the Trust and approval by USEPA). The Project
Manager for the Contractor has overall responsibility for ensuring the quality
of construction and operations and maintenance (O&M) work performed on
behalf of the Trust. Some sampling/analytical activities will be the
responsibility of the Contractor also. O&M work may be subcontracted by
the Contractor or contracted directly with the Trust.

Quality Assurance Responsibilities

USEPA Quality Assurance Reviewer — The USEPA will designate a reviewer
for this QAPP upon submittal. The reviewer will check the QAPP for
compliance with current EPA requirements and provide comments regarding
any differences or approval for use of the document for the subject project.

ENVIRON QA Director — The ENVIRON QA Director is Felix Moran, P.E.
The QA Director will remain independent of direct job involvement and day-
to-day operations, and have direct access to project staff, as necessary, to
resolve any QA dispute. The QA Director will be responsible for auditing
the implementation of the QA program in conformance with the demands of

ENVIRON
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specific investigations, ENVIRON’s policies, and USEPA/IDEM
requirements. Specific functions and duties include:

— Reviewing and approving QA plans and procedures;

— Performing QA audits on various phases of the field operations;

— Providing QA technical assistance to project staff; and

— Reporting on the adequacy, status, and effectiveness of the QA program
on a regular basis to the ENVIRON Project Coordinator.

CompuChem and Air Toxics Laboratory QA Officers — The Laboratory QA
Officers will:

— Oversee laboratory QA;

— Oversee laboratory QA/QC documentation;

— Oversee detailed laboratory data review;

— Decide laboratory corrective actions, if required;

— Present technical laboratory QA procedures; and

— Ensure that the laboratory protocols specified in this QAPP are followed.

Laboratory Responsibilities

CompuChem and Air Toxics Laboratory Project Managers — The Laboratory
Project Managers will:

— Coordinate laboratory analyses,

— Supervise in-house chain-of-custody,

— Oversee laboratory data review,

— Oversee preparation of analytical reports, and

— Approve final analytical reports prior to submittal to ENVIRON.

Independent Laboratory Data Validation — Data validation will be provided

by MAKuehl Company of Green Bay, Wisconsin or approved alternate data

validation firm.
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The primary responsibility for project quality rests with the Project Coordinator.
Independent QA will be provided by the laboratory Project Managers and the QA Director prior to
the release of data packages.

4. Field Responsibilities

ENVIRON Field Activities Coordinator —- ENVIRON Field Activities
Coordinator, Cynthia Bonczkiewicz, P.E., will be supported by the technical
and field staff from ENVIRON and other firms, as needed. The Field
Activities Coordinator will be responsible for leading and coordinating the
day-to-day activities of the various resource specialists under ENVIRON’s
supervision and will report directly to the ENVIRON Project Coordinator.
Specific Field Activities Coordinator responsibilities include:

Coordination of Contractor or specialty contractors in the implementation
of field-related plans, and adherence to management-developed

requirements;

Coordination and management of ENVIRON field staff, including
sampling and subcontractors;

Implementation of QC for technical data provided by the ENVIRON field
staff, including field measurement data;

Review of data from ENVIRON’s field team efforts; and
Identification of problems at the field team level, discussion of

resolutions with the Project Coordinator, and provision of communication
between project team members and upper management.

C. Problem Definition/Background

1. Site/Facility History
The ECC Site is located in Boone County, north of Zionsville, Indiana,

approximately 10 miles northwest of Indianapolis, in an area that is primarily agricultural
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but that also contains some areas of commercial and industrial land use. There are no
current operations at the ECC Site. Storage and/or disposal operations have not been
conducted since approximately 1983.

Between 1987 and 1990, field investigations of the Site were conducted by
Environmental Resources Management-North Central, Inc. (ERM-North Central), on behalf
of the ECC Potentially Responsible Parties, and CH2M Hill. The results of the soil and
ground water investigations indicated that the primary significant chemical constituents
found at the ECC Site are chlorinated volatile organic compounds (VOCs). Remediation
activities, including excavation of the Southern Concrete Pad area and installation of a SVE
system on the North and Central Treatment Areas, were conducted from 1997 through 2000.

As presently configured, the SVE system that has been installed at the ECC Site has
not achieved the subsurface water cleanup standards in the till, which are set forth in
Table 3-1 to Revised Exhibit A (included in the attached Design Report as Table 2-1).
USEPA and IDEM are concerned that failure to achieve those cleanup standards may, over
time, have an adverse effect on water quality in Unnamed Ditch, which is located adjacent to
the eastern portion of the Site. For that reason, Revised Exhibit A, the Consent Decree, and
the amended Record of Decision' (ROD) provide for specific Additional Work to be
performed if USEPA determines that those standards were not met within a 5-year period,
unless the parties agree otherwise.

These standards were not met within the 5-year period provided in the Consent
Decree. The agreed modifications to the “Additional Work™ provisions of Revised Exhibit
A and the Consent Decree were presented in Attachment Z-1.

2. Project Description

The Attachment Z-1 Remedy includes an augmented soil vapor extraction (SVE)
system that augments the existing SVE system by installing additional SVE trenches
generally along the alignment of a ground water collection trench previously required as
Additional Work in Revised Exhibit A to the Consent Decree. The new SVE trenches will
be connected to the existing SVE system and will be operated using all of the basic
operations of the existing SVE system equipment. In order to provide additional protection
to Unnamed Ditch, the Attachment Z-1 Remedy also includes a perimeter thin barrier
curtain wall (TBCW), which was constructed in May 2006, and a permeable reactive gate
system (PRGS). The Attachment Z-1 Remedy enhances and replaces the water interception

! The original ROD for the Site was issued in September 1987, and the Amended ROD was issued in June 1991.
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trench originally required as the Additional Work in Revised Exhibit A. The Attachment
Z-1 work will be conducted under the Additional Work provisions of the Consent Decree, as
amended.

After construction of the augmented SVE trenches and the PRGS is completed, there
will be several distinct phases for the operation of the modified Additional Work. The
activities will be different for each period. The periods and the associated activities are as

follows:

o Active Phase. This is defined as the period of operation of the augmented SVE

trench system.

o Phase I Monitoring. This is defined as the 1-year period beginning when the
Soil Vapor Standards have been achieved in the augmented SVE trenches. At
the completion of the Phase I Monitoring period, Phase II Long-Term
Monitoring will begin at the Site.

o Phase Il Long-Term Monitoring. This is defined as the period following the
completion of Phase [ Monitoring. It is divided into Phase II(a) and Phase II(b).

Project/Task Description and Schedule

1 Project Objectives

Augmented SVE system activities will be conducted to alleviate the potential and
actual threats to human health and the environment posed by the hazardous substances at the
ECC Site. As presently configured, the SVE system that has been installed at the ECC Site
has not achieved the subsurface water cleanup standards in the till set forth in Table 3-1 to
Revised Exhibit A (included in the attached Design Report as Table 2-1). The Consent
Decree and the amended ROD provide for specific Additional Work to be performed. The
objective of this Attachment Z-1 Remedy is to meet the standards referenced above.

2. Project Target Parameters and Intended Data Usages
Sample matrices and analytical parameters are presented in Table E-1. The field
parameters are basic water quality parameters to be obtained during water and soil gas

sampling conducted during and following augmented SVE system operations.
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Field Parameters

The field parameters to be measured include screening of stockpiled soils excavated
from the augmented SVE trenches or organic vapors using a photoionization detector
(PID), analysis of extracted soil vapors for total organic compounds using a
continuous vapor analyzer, certain field tests to confirm biopolymer breakdown, and

field parameters measured from various water samples.

Laboratory Parameters

The analytical parameters and methods to be followed for all sampling activities are
presented in Table E-1. Method detection limits (MDLs) and/or reporting limits
(RLs)/instrument detection limits (IDLs) are provided in Tables E-2, E-3, E-4, and
E-5.

3. Project Schedule

A preliminary work schedule will be submitted as a Contractor Submittal. The
actual time to implement the Attachment Z-1 Remedy may vary, depending on changes in
scope, USEPA review periods, or other factors. The project schedule will be revised
accordingly throughout the project. The actual date of project mobilization is dependent on
USEPA approval of the Design Report and submittal of Contractor Submittals.

E. Quality Objectives and Criteria for Measurement Data

The overall QA objective is to develop and implement procedures for field sampling, chain
of custody, laboratory analysis, and reporting that will provide high quality results, and which are
legally defensible in a court of law. Specific procedures for sampling, chain of custody, laboratory
instrument calibration, laboratory analysis, reporting of data, internal QC, audits, preventive
maintenance of field equipment, and corrective action are described in other sections of this QAPP.
The purpose of this section is to address the specific objectives for accuracy, precision,
completeness, representativeness, and comparability.

The fundamental QA objective with respect to accuracy, precision, and sensitivity of
laboratory analytical data is to achieve the QC acceptance criteria of the analytical protocols.
Standard Operating Procedures (SOPs) for laboratory analyses are provided in Attachment E-1 (soil
and ground water) and Attachment E-2 (soil vapor and air). The SOPs address the required
accuracy, precision, and sensitivity of the analyses. The SOPs also provide the laboratory analytical
sensitivity requirements for the analytical methods and parameters.
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1. Data Quality Objectives (DQOs) Process

DQOs are qualitative and quantitative statements that clearly state the objective of a
proposed project, define the most appropriate type of data to collect, determine the most
appropriate conditions for data collections, and specify acceptable decision error limits that
establish the quantity and quality of data needed for decision making. The DQO process is
described in a series of seven sequential steps: Step 1: Stating the Problem; Step 2:
Identifying the Decisions; Step 3: Identifying Inputs to the Decisions; Step 4: Defining the
Boundaries of the Study; Step 5: Developing a Decision Rule; Step 6: Specifying Limits on
Decision Errors; and Step 7: Optimizing the Design. The DQO process is discussed below,
including applicable aspects of the data collection activities associated with the Attachment
Z-1 Remedy. Certain information contained in other portions of the Design Report is

included by reference.

Step 1: Stating the Problem

In general, the augmented SVE system is being installed to reduce contamination levels in
subsurface till water by removing contaminants using SVE until the soil vapors meet the
site-specific Soil Vapor Standards provided in Table 2-2 of the Design Report. A thin
barrier curtain wall (TBCW) and associated piezometers are already installed. The
remaining work includes: (1) construction of seven augmented SVE trenches; (2) dewatering

of the trenches; (3) operation of the augmented SVE system; (4) soil vapor sampling, as
necessary, to confirm completion of augmented SVE activities; (5) sampling of subsurface
water; (6) augmented SVE trench water; and (7) surface water to confirm compliance with
the Acceptable Stream Concentrations. In addition, excavated soils will be sampled to
determine whether on-site treatment, as set forth on Figure 2-1 of the Design Report, is
necessary. Other data gathering will involve a dewatering test during the Construction
Phase.

The roles and responsibilities of all key management, QA, laboratory and field personnel are
provided in Section I.B above. The DQOs for the project have been developed by
ENVIRON personnel (the “scoping team™) under the direction of the ENVIRON Project
Coordinator for the ECC Trust. The DQOs are based on the USEPA-approved ECC Site
Acceptable Concentrations contained in Table Z-1-1 of Attachment Z-1, which is included
as Table 2-1 of the Design Report.
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Step 2: Identifying the Decisions

Field observations will confirm that the design plans are effectively carried out. Field

sampling will confirm the effectiveness of the design and/or remedial activities. The criteria

for moving from the Active Phase to the Phase I Monitoring Phase and then the Phase II

Long-Term Monitoring Phase are described in the Design Report. The results of the soil

vapor sampling activities will determine the start of Phase I Monitoring Phase. The results

of surface and monitoring well water analyses will determine the start of the Phase II Long-

Term Monitoring Phase.

The following is a summary of the decisions to be made for each environmental sampling

activity:

Confirmation of End of Active Phase. The augmented SVE system will be
operated until the vapor concentrations in all augmented SVE trenches are less than
the Soil Vapor Standards. When the results of analyses of the combined soil vapor
sample collected from two consecutive restart spikes conducted two weeks apart
show that the concentrations meet the Site-Specific Acceptable Concentrations, a
water sample will be collected from the augmented SVE system. If the water sample
meets the Acceptable Stream Concentrations, the operation of the augmented SVE

system will be terminated.

Completion of Phase I Monitoring. At the end of the 1-year Phase I Monitoring
period, the water level and ground water concentration data from the designated
piezometers/monitoring wells will be evaluated. If the ground water and surface
water meet the Acceptable Stream Concentrations and the TBCW is performing as
designed, Phase I Monitoring will be considered complete.

Phase II Monitoring. The first two years (Phase II (a)) will include quarterly
sampling/analysis of water from the individual trench segments and selected sand
and gravel wells. If the subsurface and surface water meets the Acceptable Stream
Concentrations after 2 years, Phase 1I(a) is complete. Phase II(b) Long-Term
Monitoring will include annual maintenance of the permeable reactive gate system
(PRGS) system and monitoring of the PRGS effluent. This will continue until the
USEPA, in consultation with IDEM, agrees to suspend the requirement.
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Step 3: Identifying Inputs to the Decisions

The types of information that will be used as input to the decision consists of: (1) the Design
Report; (2) Attachment Z-1; (3) data generated from field analysis of soil, soil vapor, and
ground water; (4) analytical data generated from laboratory analysis of soil vapor, ground
water and surface water; and (5) on-site instrumentation and field observations of the

dewatering/SVE activities (pressure gauges, flow meters, etc.).
Field data that will be used as input to the decisions include the following:

o TBCW piezometer water levels,

o Pumping rate and water level data from initial trench segment dewatering tests,
and

e Ground water and surface water analysis results.

Step 4: Defining the Boundaries of the Study

The general spatial boundaries of the Attachment Z-1 Remedy include the ECC property
boundaries and Unnamed Ditch, which is adjacent to the ECC Site. Attachment

Z-1 Remedy activities will be limited to the east, south, and southwest sides of the Site.
Ground water samples will be collected from the designated monitoring wells (on site) and
the PRGS (on site). Surface water samples will be taken from Unnamed Ditch just east and
south of the Site (i.e., at off-site locations).

At this time, no temporal boundaries that could affect the decision are anticipated. With the
possible exception of meteorological conditions, which could affect the timing or methods
of sample sample collection activities, and site access needs, no practical constraints on data

collection are envisioned.

Step 5: Developing a Decision Rule

The purpose of developing a decision rule is to integrate the output from previous steps of
the DQO process into a statement that defines the parameter of interest; delineates the scale
of decision making; specifies the action level; and describes the logical basis for choosing
among alternative actions. The output from this step is an “if...then...” statement that
defines the conditions that would cause the decision maker to choose among alternative
courses of action. All decision rules are based on meeting the action levels approved in
Attachment Z-1. Decision rules for each stage of the Attachment Z-1 Remedy that is
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impacted by environmental sampling and analysis, including alternative actions, are
discussed in the Design Report.

Step 6: Specifyving the Limits on Decision Errors

The Design Report and the sampling and analysis program discussed in the Addendum to
the Field Sampling Plan provide procedures for obtaining Site data. Corrective actions may
be considered during implementation of the Attachment Z-1 Remedy, if suspect or
questionable laboratory or field data are identified through QA/QC reviews.

As stated in the IDEM RISC Technical Guide, a Type I Decision Error occurs when the Null
Hypothesis is rejected when it is true (False Positive), and Type II Decision Error occurs
when the Null Hypothesis is not rejected when it is false (False Negative). In the IDEM
RISC Technical Guide, the Null Hypothesis is defined as the theory to be tested. For
environmental evaluations, the Null Hypothesis is generally that the site is contaminated.
However, for the subject Attachment Z-1 Remedy, the Null Hypothesis is that the relevant
Acceptable Concentrations have been achieved through implementation of the ASVES. A
decision/goal diagram is attached as Figure E-2.

As discussed in the Design Report, each phase of the Attachment Z-1 Remedy requires the
achievement of an Acceptable Concentration for the respective corrective action phase.
Therefore, while Type I errors may exist at some point during implementation of the work,
only Type II errors (False Negatives) are relevant to the decision making process (e.g., the
hypothesis that action levels have been achieved based on sampling data is in fact false).
Sampling design error and measurement error will be minimized through such practices as:
multiple confirmation sampling events (two augmented SVE system restart tests), field and
laboratory QA/QC practices, field audits, and data validation. Statistical tests recommended
in the RISC Technical Guide limit Type II decision errors to at least a 25% probability. This
decision error limit is appropriate for all Attachment Z-1 Remedy sampling and analysis

activities.

Step 7: Optimizing the Design

The design of the field activities will be evaluated during the finalization of the Design
Report, as well as during the implementation, operations, and monitoring phases of the
Attachment Z-1 Remedy. Proposed revisions will be submitted, in writing, to the USEPA

for approval.
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Precision

Definition

Precision refers to how closely two or more measurements of the same parameter or
property agree with each other. Chemical concentration data obtained from the
analyses of field duplicate and matrix spike duplicate samples will be compared to
evaluate analytic precision. Field precision will also be determined by the collection
of duplicate PID and any other field screening measurements.

Field Precision Objectives

Duplicate air, surface water, and ground water samples will be collected in the field.
The project goal is to collect 1 duplicate per 10 samples during the
monitoring/confirmation sampling. Section II.E of this Plan describes duplicate

collection techniques and review. QA objectives for field parameters are presented
in Table E-6.

Laboratory Precision Objectives

Measurement of precision is mathematically defined for laboratory analysis in
Section IV.A of this QAPP. Project QA objectives for laboratory parameters are as
presented in the laboratory SOPs contained in Attachments E-1 and E-2.

Accuracy
Definition
Accuracy is the degree of agreement between an observed value and an accepted

reference value.

Field Accuracy Objectives

The accuracy of the field data will be maintained by ensuring that instruments are in
good working condition and properly calibrated. Each piece of equipment will have
a unique serial number for tracking during field use, calibration, and maintenance.
Team members will be familiar with the field calibration, operations, and
maintenance of the equipment. They will maintain proficiency in equipment
operation, perform the prescribed field operating and calibration procedures outlined
in the equipment manuals for each respective instrument, and keep records of all
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field instrument calibrations and field checks in logbooks. The accuracy of the PID
field screening and ground water field parameter measurements will be evaluated in
conjunction with the instrument calibration records to ensure the highest possible
accuracy. Accuracy in the field will also be assessed through the use of equipment
rinse and trip blanks as discussed in Section IV.A of this QAPP and through
adherence to all sample handling, preservation, and holding time requirements. QA
objectives for field parameters are presented in Table E-6.

Laboratory Accuracy Objectives

Laboratory accuracy is mathematically defined in Section IV.A of this QAPP. These
are updated annually based on the laboratory performance data from the previous
year. Project Accuracy control limits are as provided in the laboratory SOPs in
Attachments E-1 and E-2.

Completeness
Definition
Completeness is a measure of the percentage of valid data obtained from a

measurement system compared to the amount that was expected to be obtained under

normal conditions.

Field Completeness Objectives

Field completeness is a measure of the amount of valid measurements obtained. The
equation for completeness is provided in Section IV.A of this QAPP. Field
completeness for this project will be greater than 90%.

Laboratory Completeness Objectives
Laboratory completeness is a measure of the percentage of valid measurements
obtained. The equation for completeness is presented in Section IV.A of this QAPP.

Laboratory completeness for this project will be greater than 90%.
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Representativeness

Definition

Representativeness expresses the degree to which data accurately and precisely
represents a characteristic of a population, parameter variations at a sampling point, a
process condition, or an environmental condition. Representativeness is a qualitative
parameter, which is dependent on the proper design of the sampling program and
proper laboratory protocol. The sampling network was designed to provide data

representative of facility conditions.

Measures to Ensure Representativeness of Field Data

Representativeness is a qualitative parameter, which is dependent on the proper
design of the various monitoring programs and proper laboratory protocol. The
monitoring plans are designed to provide data representative of site conditions.
Representativeness will be satisfied by requiring that the procedures detailed in the
Addendum to the FSP are followed, proper sampling techniques are used, proper
analytical procedures are followed, and holding times of the samples are not
exceeded in the laboratory. Representativeness will be ensured by the selection of
proper well locations/depths and samples. The well and sample locations are
documented in the Addendum to the FSP.

Measures to Ensure Representativeness of Laboratory Data

Representativeness will be satisfied by ensuring that proper analytical procedures are
followed and holding times of the samples are not exceeded in the laboratory.

Comparability

Definition

Comparability expresses the confidence with which one data set can be compared
with another. To the extent that the data collection objectives and analytical methods
are similar, data generated during previous field investigations are expected to be
comparable to data that will be generated.
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Measures to Ensure Comparability of Field Data

Comparability is dependent on proper design of the sampling program and will be
satisfied by ensuring that the Addendum to the FSP and this QAPP are followed.
The methods used to collect field data will be consistent during the Attachment Z-1
Remedy, thereby, ensuring comparability of field data.

Measures to Ensure Comparability of Laboratory Data

The extent to which existing and planned analytical data will be comparable depends
on the similarity of the sampling and analytical methods as documented in this
QAPP. Comparability is also dependent on similar QA objectives. The laboratories,
sample collection methods, and the methods used to analyze samples will be
consistent during all phases of the Attachment Z-1 Remedy, ensuring comparability

of laboratory data.

7. Level of Quality Control Effort

Trip blank, field blank, field duplicate and matrix spike samples will be analyzed to
assess the quality of the data resulting from the various monitoring programs implemented
for this project. Trip blanks will be submitted to the laboratories to provide the means to
assess the quality of the data resulting from the program. Trip blanks are used to assess the
potential for contamination of samples due to contaminant migration during sample
shipment and storage. Field blanks are used to assess the effectiveness of equipment
decontamination procedures. Field duplicate samples are analyzed to check for sampling
and analytical reproducibility. Matrix spike/matrix spike duplicates (MS/MSDs) provide
information about the effect of the sample matrix on the measurement methodology. All
matrix spikes are performed in duplicate and are hereinafter referred to as MS/MSD
samples.

One field duplicate will be collected for every 10 or fewer aqueous samples. One
MS/MSD will be collected for every 20 or fewer aqueous samples. Aqueous MS/MSD
samples must be collected at triple the volume for analysis. One trip blank will be analyzed
per shipment of aqueous samples. One field equipment blank will be collected for every
10 or fewer aqueous and soil vapor samples.

The number of field duplicate samples, trip blank samples, field blank samples, and
MS/MSDs to be collected is detailed in Table E-1.
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F. Special Training/Certification

No specialized training or certification beyond that typically required for this type of work
(e.g., engineer or geologist for drilling, Occupational Safety and Health Act (OSHA) health and
safety training, etc.) will be needed for the completion of this project.

G. Documents and Records

The Project Coordinator will be responsible for ensuring the appropriate project personnel
have the most current approved version of the QAPP. Any revisions to the QAPP will be circulated
to the individuals listed in Section LA.

Detailed information concerning the field and laboratory reporting and recordkeeping
procedures is provided in Section II.J. The content of and reporting frequency for project QA
reports is discussed in Section I1L.B.

The final project file will be the central repository for all documents that constitute evidence
relevant to sampling and analysis activities as described in this QAPP. The Project Coordinator is
custodian of the final project file and maintains the contents of evidence files, including all relevant
records, reports, logs, field notebooks, pictures, subcontractor reports, and data reviews in a
secured, limited access area and under custody of the Project Coordinator. The final disposition
schedule and location will be determined by the Project Coordinator during the Phase II(a) Long-
Term Monitoring period.
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II. GROUP B: DATA GENERATION AND ACQUISITION

A. Sampling Process Design
The field sampling program is discussed in the Design Report and the Addendum to the

FSP. Table E-1 presents a summary of this information.

B. Sampling Methods

1. Sample Collection/Preparation Procedures

The sample collection procedures are detailed in Section III of the Addendum to
the FSP.
2. Sample Containers, Preservatives, and Volume Requirements

Requirements for sample containers, preservation and volume are summarized in
Table E-7.
3. Decontamination Procedures

Decontamination procedures are described in Section II1.J of the Addendum to
the FSP.

4. Sample Packaging and Shipment Procedures

As soon as sample labeling is completed, each soil or water sample will be placed in
an insulated container (cooler) that contains sufficient ice to maintain the sample
temperature between 4 degrees Celsius (°C) and 6 °C. During each sampling task, samples
will be shipped to the fixed-base laboratory at least every other working day. The sample
containers will be placed in ZipLoc™ bags and then individually wrapped with cushioning
material (e.g., bubble wrap). The bottom of the insulated sample shipping container (cooler)
will be lined with cushioning material (e.g. bubble wrap) to reduce the possibility of sample
container breakage. Sufficient ice will be placed in each cooler to maintain the temperature
of the samples between 4 °C and 6 °C for the overnight shipment to the fixed-base
laboratory. Chain-of-custody procedures will be followed as described in Section II.C.
Once the required chain-of-custody activities (forms, custody seals, etc.) have been
performed, the shipping container will be additionally sealed with plastic shipping tape, and
shipped via overnight courier for morning delivery to CompuChem Laboratories.
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Soil vapor samples will be handled as listed above except that the Summa canisters
will not be individually wrapped and no ice is required. Soil vapor samples will be shipped
to Air Toxics Laboratories.

S. Field Corrective Action

Corrective action in the field may be needed when the sample network is changed
(e.g., more/fewer samples, sampling locations other than those specified in the QAPP, etc.)
or when sampling procedures require modification due to unexpected conditions. Field and
technical staff will be responsible for reporting suspected technical or QA non-
conformances or suspected deficiencies of any field activity or issued document by reporting
the situation to the ENVIRON Field Activities Coordinator, or designee. The ENVIRON
Field Activities Coordinator, or designee, will be responsible for assessing the suspected
problems with ENVIRON activities in consultation with the Project Coordinator and/or QA
Director. A decision will be made based on the potential for the situation to impact the
quality of the data. The ENVIRON Field Activities Coordinator, or designee, will then be
responsible for initiating corrective action for non-conformances by:

e Evaluating all reported non-conformances,

» Determining disposition or action to be taken,

e Maintaining a log of non-conformances,

o Reviewing non-conformance reports and corrective actions taken,

e Maintaining a log of non-conformances and follow-up testing after corrective
actions are complete, and

e Verifying that non-conformance documentation is included in the project files.

If appropriate, the Project Coordinator, or designee, will see that no additional work
that is dependent on the non-conforming activity is performed until the corrective actions are
completed.

The ENVIRON Field Activities Coordinator, or designee, is responsible for
controlling, tracking, and implementing the identified changes. All significant changes will
be reported by the Project Coordinator in the monthly progress reports submitted to USEPA.

Sample Handling and Custody
Custody is one of several factors that is necessary for the admissibility of environmental

data as evidence in a court of law. Custody procedures help to satisfy the two major requirements
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for admissibility: relevance and authenticity. Sample custody is addressed in three parts: (1) field
sample collection, (2) laboratory analysis, and (3) final evidence files. Final evidence files,
including all originals of laboratory reports and purge files, are maintained under document control
in a secure area.

A sample or evidence file is under your custody if it is:

e In your possession;

» In your view, after being in your possession;

» In your possession and you place it in a secured location; or
e In your designated secure area.

A chain-of-custody record is a record of all persons who have collected, relinquished, and/or
received samples and the dates and times when these activities occurred. Items that must be held
under a chain of custody include samples, sample tags, airbills and a chain of custody record form.
The chain of custody will be initiated in the field and will be maintained until delivered to the
laboratory. The laboratory is a restricted access facility with lockable cold storage. Sample
containers that are returned to the field or subcontracted shall initiate the chain-of-custody
procedure again.

1. Field Custody Procedures

The sample packaging and shipment procedures, summarized below, will ensure that
the samples will arrive at the laboratory with the chain of custody intact. The protocol for
specific sample labeling is included in Section III and Attachment D-8 of the addendum to
the FSP. Examples of the Air Toxics and CompuChem chain of custody forms, sample
labels, and custody seals are included in Attachment E-3.

Field Procedures

The field sampler is personally responsible for the care and custody of the samples
until they are transferred or properly dispatched. As few people as possible should
handle the samples. The following are basic sampling procedures:

o All containers will be labeled with sample numbers and locations, date/time

of collection, and type of analysis. The sample numbering system is
presented in Section II1.1 of the Addendum to the FSP.
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* A sample label will be attached to each individual sample aliquot for each
investigative QC sample. The sample label will include the following
information: the field sample number, date and time of collection, type of
analysis, type of preservative (if any), a space for the laboratory sample
number, project identification, and the name of the person collecting the
sample. The label may also include a space for comments. The sample label
will be adhesive-backed and will be attached to the sample container.
Sample labels will be completed for each sample using waterproof ink.

o The ENVIRON Field Activities Coordinator and Project Coordinator will
review all field activities to determine whether proper custody procedures
were followed during the field work and decide if additional samples are
required.

Transfer of Custody and Shipment Procedures

Samples collected for off-site analysis at the CompuChem or Air Toxics fixed-base
laboratories will be accompanied by properly completed chain-of-custody forms.
The sample numbers and locations will be listed on the chain-of-custody form.
When transferring the possession of samples, the individuals relinquishing and
receiving will sign, date, and note the time on the record. This record documents
transfer of custody of samples from the sampler to another person, to the permanent

laboratory, or to/from a secure storage area.

Samples will be properly packaged on ice to maintain the sample temperature
between 4 °C and 6 °C for shipment and dispatched to the appropriate laboratory for
analysis, with a separate signed custody record secured to the inside top of each
sample box or cooler. Shipping containers will be secured with shipping tape and
custody seals for shipment to the laboratory. The cooler will be strapped shut with
shipping tape in at least two locations.

The chain-of-custody record, identifying the contents, will accompany all shipments.

The original record will accompany the shipment, and the sampler will retain copies.

Airbills or bills of lading will be used when samples are sent by Federal Express,
UPS, Airborne Express, or Express Mail. Receipts of airbills or bills of lading will
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be retained as part of the permanent documentation. If sent by mail, the package will
be registered with return receipt requested. Since the custody forms will be sealed
inside the sample cooler and coolers will be sealed intact, the commercial carriers

will not be required to on the custody form.

2. Laboratory Custody Procedures

All samples shipped off-site for analysis will be received at CompuChem or Air
Toxics by the sample custodian. It will be the responsibility of the sample custodian to
determine whether or not the samples are close to exceeding their holding time and require
immediate attention and the manner in which those samples will be split, preserved, stored,
or routed.

The sample custodian is responsible for the receipt, log-in, and access controlled
storage of all client samples. Each sample is labeled with a unique number, which is entered
into the sample receiving log. The samples are placed into appropriate storage within the
access-controlled location. All samples are maintained under proper storage conditions for

30 days past the generation of the analytical report.

Analytical Methods
All soil, sediment, residue, surface water and ground water samples collected during field

sampling activities will be analyzed using USEPA SW-846 methodologies by CompuChem. The
soil vapor samples will be analyzed by Air Toxics using Method TO-15 by Air Toxics.

1. Field Analytical and Measurement Procedures

Field methodologies for the collection of field screening data (pH, specific
conductance, and temperature) are provided in the Addendum to the FSP. QA objectives for
field parameters are included in Table E-6.

2, Laboratory Analytical and Measurement Procedures

SOPs have been prepared for all methods used for analysis of samples for this
project. The laboratory SOPs are included in Attachments E-1 and E-2.

Each of the SOPs is based on an analytical method published by the USEPA. Each

specifies:
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o Procedures for sample preparation,

» Instrument start up and performance check,

o Initial and continuing calibration check requirements,
e Specific methods for each sample matrix type, and

e Required analytical procedures.

The laboratory SOPs in Attachments E-1 and E-2 provide the quantitation limits and
QA objectives for the laboratory parameters.

3. Laboratory Corrective Action

Corrective actions may be required for two classes of problems: analytical or
equipment problems and noncompliance problems. Specific corrective actions are presented
in the laboratory SOPs for each analytical method. Specific corrective actions are not
repeated in the text of this QAPP to avoid redundancy.

Analytical or equipment problems may occur during sample preparation, laboratory
instrumental analysis, or data review. Corrective measures for these types of problems are
discussed in the following sections.

For noncompliance problems, a formal corrective action program will be determined
and implemented at the time the problem is identified. The person who identifies the
problem is responsible for notifying the Laboratory QA Officer or Project Coordinator.
Implementation of corrective action for noncompliance problems will be confirmed in
writing through the same channels.

Laboratory personnel are alerted that corrective actions may be necessary if:

e QC data are outside the warning or acceptable windows for precision and

accuracy,
+ Blanks contain target analyses above acceptable levels,

o Undesirable trends are detected in spike recoveries or Relative Percent
Difference between duplicates,

o There are unusual changes in detection limits,
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Deficiencies are detected by the laboratory QA Officer during internal or external
audits or from the results of performance evaluation samples, or

Inquiries concerning data quality are received.

In addition, the trip blanks will be monitored for contamination, and corrective
actions will be taken as soon as a problem is identified. This will be accomplished either by:

Discontinuing the use of a specific bottle lot;

Contacting the bottle supplier(s) for re-testing the representative bottle from a

suspect lot,

Re-sampling the suspected samples,

Validating the data taking into account that the contaminants could be introduced
by the laboratory (e.g., common laboratory solvents, sample handling artifacts,

etc.); or

Evaluating the potential for bottle QC problem, so as to make an educated
determination of whether the bottles and hence the data are still usable.

For this particular project, the corrective actions will be conducted in a

comprehensive manner in order to avoid the use of identified contaminated lot(s), and to

ensure that the bottle supplier(s) is deemed responsive and able to provide clean bottles as

specified.

Corrective action procedures are often handled at the bench level by the analyst, who

reviews the preparation or extraction procedure for possible errors, and checks the

instrument calibration, spike and calibration mixes, instrument sensitivity, and so on. If the

problem persists or cannot be identified, the matter is referred to the Laboratory Project

Manager or Operations Manager. Once resolved, full documentation of the corrective action

procedure is filed with the Laboratory QA Director.
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E. Quality Control

The number of duplicate and blank samples to be collected is listed in Table E-1. Sample
procedures are specified below. The evaluation protocols and acceptance criteria for field duplicate
samples, split samples, and trip blanks are stated below.

1. Field Duplicate and Split Samples

Field duplicates or split samples should be identified. Reported results for each
sample and duplicate will be compared by calculating the relative percent difference
(%RPD), as defined in Section IV.A. Positive results for a target compound will be flagged
“J” in the sample and its duplicate or split if the following criteria are not met:

e A control limit of +/-20% for aqueous samples (40% for solid samples) for the
%RPD will be used if both the sample and its duplicate or split results are greater
than 5X the Contract Required Quantitation Limit (CRQL).

e A control limit of +/-40% for aqueous samples (60% for solid samples) for the
%RPD will be used if both the sample and its duplicate or split results are less
than 5X the CRQL.

2. Field Duplicate Collection
The general level of the QC effort will be 1 field duplicate for every 10 or fewer
aqueous samples. The field duplicate samples will be analyzed for the same list of
parameters as the ground water, surface water, or soil sample with which they are collected.
Duplicate samples will be collected in accordance with the general procedures
described below:

o The investigative sample location from which a duplicate sample will be
collected will be identified.

o The duplicate sample will be collected at the same time and location as the
investigative sample using the same procedure outlined in the sampling

procedure for investigative samples.

o The investigative sample containers for VOC and semivolatile organic compound
(SVOC) analyses (or to be analyzed for site-specific constituents of concern) will
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be completely filled and sealed, and then the duplicate sample container will be
filled and sealed. For all other sample parameter containers, the duplicate and
investigative sample containers will be alternately filled.

o The field notebook, sample log sheet, labels, and chain-of-custody forms will be
filled out with the duplicate sample properly designated and logged.

o The duplicate sample will be preserved, handled, and shipped following the same

procedures as the investigative samples.

3. Matrix Spike/Matrix Spike Duplicate Collection

MS/MSD samples are investigative samples. Aqueous MS/MSD samples must be
collected at triple the volume for VOCs. One MS/MSD sample will be collected/designated
for every 20 or fewer investigative samples. Samples designated for MS/MSD analysis will
be collected following the same procedure as other investigative samples, except that
additional volume for the aqueous samples will be collected, as necessary. QA objectives
for laboratory parameters are included in the SOPs contained in Attachments E-1 and E-2.

4. Field Equipment Blank Collection

To determine the effectiveness of the decontamination procedures, field equipment
blank samples will be collected during subsurface water, surface water, and soil vapor
sampling. Field equipment blank samples will be collected at a rate of 1 for every 10 or
fewer investigative samples for each matrix. To determine the effectiveness of the
decontamination procedures for ground water sampling equipment, deionized/distilled water
will be poured through a clean bailer or pumped through a peristaltic pump with clean
tubing into a laboratory-supplied sample container. For surface water sampling devices, the
effectiveness of the decontamination procedures will be evaluated by pouring deionized or
distilled water into the device before it is poured into a laboratory-supplied sample
container. For soil vapor sampling, the field equipment blank will be taken from ambient air
with the sampling apparatus attached.

5. Trip Blank Preparation

Trip blanks are deionized organic-free water samples in VOC vials provided by the
analytical laboratory and stored with VOC sample containers before filling and during
shipment. These samples will remain unopened. If these "blanks" contain detectable
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concentrations of for one or more compounds, the problem could be cross-contamination
between sample and container via air in the storage or shipment containers, or laboratory
contamination. One VOC trip blank consisting of deionized organic-free water will be
prepared at the CompuChem Laboratory and included along with each shipment of aqueous
VOC samples.

6. Laboratory QC Procedures

The laboratory SOPs include a QC section that addresses the minimum QC
requirements for the analysis of specific analyte groups. For this project, no specific
compounds will be added to the spiking solution; rather standard QA/QC measures will be
implemented.

If it cannot be demonstrated that the selected compounds are being analyzed in an
accurate and precise manner, the analytical approach will be reviewed and changed, as
necessary. An example of a potential change is modification of the matrix spike (MS)
solution to include the poor purging compounds. All field QC samples to be collected are
described above and in the Addendum to the FSP.

Instrument/Equipment Testing, Inspection, and Maintenance

1. Field Instrument Preventive Maintenance

A PID and water quality meters will be used during the subsurface sampling.
Specific preventative maintenance procedures to be followed are those recommended by the
manufacturer. No internal calibration or maintenance procedures will be conducted in the
field; these procedures are solely performed by the instrument supplier. These instruments
will be checked daily and calibrated at an interval recommended by the manufacturer.
Backup instruments and equipment will be available on site or within 1-day shipment to
avoid delays in the field schedule.

2. Laboratory Instrument Preventive Maintenance

As part of their QA/QC program, a routine preventive maintenance program is
conducted by CompuChem and Air Toxics to minimize the occurrence of instrument failure
and other system malfunctions. Laboratory personnel perform preventive maintenance and
repair or coordinate with a vendor for the repair of their instruments. All laboratory
instruments are maintained in accordance with manufacturer's specifications and the
requirements of the specific method employed. This maintenance is carried out on a regular,
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scheduled basis, and is documented in the laboratory instrument service logbook, for each
instrument. Emergency repair or scheduled manufacturer's maintenance is provided under a

repair and maintenance contract with factory representatives.

Instrument/Equipment Calibration and Frequency
This section describes procedures for maintaining the accuracy of all instruments and

measuring equipment used for conducting field and laboratory analyses. These instruments and
equipment should be calibrated prior to each use or on a scheduled, periodic basis.

H.

1. Field Instrument Calibration

The PID and water quality meters shall be calibrated at the interval specified in the
manufacturer's instructions, and all calibration data shall be recorded in dedicated calibration
logbooks or field logbooks. Only calibration gases provided by the equipment supplier will
be used. Deionized water will be obtained from commercial suppliers. Potable water will
be obtained from the city water supply.

The sample containers used for this project will be prepared in accordance with the
USEPA, 1993 Guidance Document, Specification and Guidance for Contaminant-Free
Sample Containers (EPA 540/R-93/051). Tedlar™ bags, canisters, vials, jars, and bottles
used for sampling will not contain contaminants exceeding the level specified in the above-
mentioned document. The laboratory container supplier will provide a certificate of

cleanliness on request.

2. Laboratory Instrument Calibration

Calibration of laboratory equipment will be based on approved written procedures
contained in the Laboratory SOPs (Attachments E-1 and E-2) or the appropriate analytical
methods. Records of calibration, repairs, or replacement will be filed and maintained by the
designated laboratory analyst. These records will be filed at the location where the work is
performed and will be subject to QA audit. The laboratory maintains in-house spare parts
and/or service contracts with vendors.

Inspection/Acceptance of Supplies and Consumables
Consumable field items will be inspected by the ENVIRON Field Activities Coordinator, or

designee, prior to acceptance and use.
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Non-Direct Measurements
No data needed to complete this project will be obtained from non-measurement sources.

Data Management Procedures

1. Field Data Reporting

Field logbooks will provide the means of recording data collection activities. As
such, entries will describe procedures in as much detail as possible so that persons going to
the ECC Site could reconstruct a particular situation without reliance on memory. Field
logbooks will be bound field survey books or notebooks. Logbooks will be assigned to field
personnel, but will be stored in the document control center when not in use. Each logbook
will be identified by the project-specific document number.

The title page of each logbook will contain the following:

e Person to whom the logbook is assigned,
» Logbook number,

e Project name,

o Project start date, and

» End date.

Entries into the logbook will contain a variety of information. At the beginning of
each entry, the date, start time, weather, names of all sampling team members present, level
of personal protection being used, and the signature of the person making the entry will be
entered. The names of visitors to the site, field sampling or investigation team personnel,
and the purpose of their visit will also be recorded in the field logbook.

A record will be kept of field measurements and collected samples. All entries will
be made in ink, signed and dated, and no erasures will be made. If an incorrect entry is
made, the information will be crossed out with a single strike mark signed and dated by the
sampler. The number of photographs taken of the station, if any, will also be noted. All
equipment used to make measurements will be identified.

The equipment used to collect samples will be noted, along with the time of
sampling, sample description, depth at which the sample was collected, sample volume, and
number of containers. The sample identification number will be assigned prior to sample
collection. Field duplicate samples, which will receive an entirely separate sample
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identification number, will be noted under sample description. The system for assigning a
sample identification number is described in the Addendum to the FSP.

Field data reporting shall be conducted principally through the transmission of
spreadsheets containing tabulated results of all measurements made in the field, and
documentation of all field calibration activities. If field logbook information is to be used in
the project reports, it will likely be presented in a tabular format.

2. Laboratory Data Reporting

Upon acceptance of the preliminary reports by the Laboratory QA Officer, final
reports will be generated and signed by the Laboratory Project Manager. The laboratory
package shall be presented in the same order in which the samples were received.

CompuChem/AirToxics will prepare and retain full analytical and QC
documentation similar to that required by the contract laboratory program. Such retained
documentation need not be hard (paper) copy, but may be in other storage media (e.g.,
electronic). The laboratories will supply a hard copy of the retained information on an as
needed or as requested basis.

CompuChem will report the data in the same chronological order in which analyses
are conducted, along with QC data. Each analytical data package will include the following:

o Cover sheets (Signature Pages) listing the samples included in the report and
narrative comments describing problems encountered in analysis;

o Tabulated results of organic compounds identified and quantified for
investigative and blank samples (such as Form I from LIMs);

» Analytical results for sample spikes, sample duplicates, and laboratory control
samples; and

Tabulation of instrument detection limits determined in pure water.

For organic analyses, surrogate spike recoveries, chromatograms, gas
chromatography/mass chromatography (GC/MS) spectra, calibration verification of
standards and blanks, GC/MS system tuning data, standard procedural blanks, and raw data
system printouts (or legible photocopies) identifying date of analyses, analyst's name, and
parameters determined, will be retained by the laboratory. The complete laboratory data
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package will be provided to MAKuehl Company or approved alternate for the performance
of data validation.

All analytical data generated for this removal action will be computerized in a format
organized to facilitate data review and evaluation. The ECC data set will be available for
controlled access by the Project Coordinator and by authorized personnel. The final data
deliverables will be presented in a "CLP-like" format.
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III. GROUP C: ASSESSMENT AND OVERSIGHT

A. Assessments and Response Actions

Corrective action is the process of identifying, recommending, approving and implementing
measures to counter unacceptable procedures or out of QC performance, which can affect data
quality. Corrective action can occur during field activities, laboratory analyses, data validation, and
data assessment. All corrective action proposed and implemented should be documented in the
regular QA assurance reports to management. Corrective action should only be implemented after
approval by the Project Coordinator, or designee.

For non-compliance problems, a formal corrective action program will be determined and
implemented at the time the problem is identified. The person who identifies the problem is
responsible for notifying the Laboratory QA Officer or Project Coordinator, as appropriate. Any
non-conformance with the established QC procedures in this QAPP or Addendum to the FSP will
be identified and corrected in accordance with this QAPP.

Performance and system audits of both field and laboratory activities will be conducted to
verify that sampling and analysis are performed in accordance with the procedures established in
the Addendum to the FSP and the QAPP. The audits of field and laboratory activities include two
separate independent parts: internal and external audits.

1. Field Performance and System Audits

Internal Field Audits

Field Sampling Technical System Audits (TSAs) of field activities will be conducted
by the QA Director or a designated representative. One TSA will be conducted
during the initial phase of the field sampling activities to verify that all established
procedures are followed. In addition, another field TSA will be performed if the
sampling team or procedures are changed during the monitoring period. The TSA
will include a Field Analytical Audit, including an audit of PID and water quality
measurement procedures. The need for additional internal audits will be determined

by the QA Director. An example of a situation that would likely trigger an audit
would be difficulties in obtaining reproducible laboratory data that could not be
attributed to laboratory procedures. In such a situation, an internal audit of field
sampling procedures may be warranted to assist in identifying the cause of the
difficulties. Another example of a situation where an internal audit may be

ENVIRON



ECC

QAPP: Revision 1
Revision Date: 2/2007
Section I

Page 2 of 3

conducted would be following the implementation of significant corrective action

activities.

The field sampling TSAs will be conducted by the QA Director, Field Activities
Coordinator, or designee. The audits will include examination of field sampling and
measurement records; field instrument calibration and operating records; and sample
collection, handling, packaging, and documentation in compliance with the

established procedures.

External Field Audits
An external audit may be conducted at the discretion of the USEPA/IDEM Project
Manager. External field audits may be conducted any time during the field

operations. These audits may or may not be announced and are at the discretion of
the USEPA/IDEM. External field audits will be conducted according to the field
activity information presented in the QAPP.

Laboratory Performance and Systems Audits

Internal Laboratory Audits
The internal performance and system audits of CompuChem/Air Toxics will be
conducted by the CompuChem and Air Toxics QA Directors. The system audits,

which will be done on an annual basis, will include examination of laboratory

documentation on sample receiving, sample log-in, sample storage, chain-of-custody
procedure, sample preparation and analysis, and instrument operating records.

The internal laboratory system audits will include an examination of laboratory
documentation on sample receiving, sample log-in, sample storage, chain-of-custody
procedures, sample preparation and analysis, and instrument operating records. The
performance audits will involve preparing blind QC samples and submitting them
along with project samples to the laboratory for analysis throughout the project. The
QA Directors will evaluate the analytical results of these blind performance samples
to ensure the laboratory maintains acceptable QC performance.

ENVIRON



ECC

QAPP: Revision 1
Revision Date: 2/2007
Section III

Page 3 of 3

External Laboratory Audits
Any external audits may be conducted at the discretion of the USEPA/IDEM Project

Manager.

B. Reports to Management

TSA audit results will be provided in writing to the Project Coordinator within 2 weeks of
completion of the audit. In addition, the ENVIRON QA Director and field personnel will report
any field QA difficulties or lack of compliance to the Project Coordinator as specified in
Section III.A. Issues will include any problems regarding sampling, field measurement, sample
handling, communication, or documentation. The laboratory QA Director will report any laboratory
QA problems to the Project Coordinator. The Project Coordinator will maintain a file of any
checklists or corrective action letters during the project.

Report(s) containing field sampling data will contain separate QA sections in which data
quality information collected during the task is summarized. The data report(s) will be the
responsibility of the Project Coordinator and will include the appropriate laboratory QA Officer
reports on the accuracy, precision, and completeness of the data, as well as the results of the TSAs,
and any corrective action needed or taken, provided analytical data were generated for the report.

The QA sections of the data report(s) will contain a discussion of the QA issues noted
above. It will also include a discussion of any qualified data, and major project problems. The
section will also provide justification for use of qualified and/or if necessary, recommend that
supplemental data be collected to replace the affected data set.
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IV. GROUP D: DATA VALIDATION AND USABILITY

A. Data Review, Verification, and Validation
All chemical analysis data generated will be reviewed based on its accuracy, precision, and
completeness. The following data will be validated as defined in the following sections:

e Soil vapor from the augmented SVE system following two restarts spike tests;

e Combined ground water sample from PRGS manifold manhole following two successful
restart spike tests;

e Phase I Monitoring sampling, at the end of the one-year monitoring period; and

o Phase II(a) Long-Term Monitoring, at the end of the first 2 years of the monitoring

period.

For those data sets listed above, Data Validation Reports in a “CLP-like” format will be
prepared along with the data.

1. Accuracy Assessment
Accuracy of laboratory results will be assessed for compliance with the established

QC criteria that are described in Section II.E using the analytical results of method blanks,
reagent/preparation blanks, MS/MSD samples, equipment rinse blanks, and trip blanks. The
percent recovery (%R) of matrix spikes will be calculated using:

%R = [(A-B)/C] x 100

where:

A =the analyte concentration determined experimentally from the spiked sample

B =the background level determined by a separate analysis of the unspiked sample
C =the amount of the spike added

2. Precision Assessment

Precision of laboratory analyses will be assessed by comparing the analytical results
between duplicate samples (investigative and MS/MSD). The (%RPD) will be calculated
for each pair of duplicate analyses using:
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%RPD = (S-D)/[(S+D)/2] x100

Where:

S =First sample value (original or MS value)

D = Second sample value (duplicate or matrix spike duplicate [MSD] value)

3. Completeness Assessment
The data completeness of laboratory analyses results will be assessed for compliance
with the amount of data required for decision-making. The completeness is calculated

using:
Completeness = [(valid data obtained) / (total data planned)] x 100
Verification and Validation Methods

1. Procedures Used to Validate Field Data

Procedures to evaluate field data for this project primarily include checking for
transcription errors and review of field logbooks, on the part of field crew members. This
task will be the responsibility of the Field Activities Coordinator.

2. Procedures Used to Validate Laboratory Data
CompuChem/Air Toxics will perform in-house analytical data validation under the
direction of the Laboratory QA Director. The Laboratory QA Directors are responsible for
assessing data quality and advising of any data that were rated “preliminary or
unacceptable” or other notations that would caution the data user of possible unreliability.
Data validation by the laboratory will be conducted as follows:

e The Laboratory QA Director will complete a thorough audit of preliminary
reports at a frequency of 1 in 10.

e The Laboratory QA Director and area supervisors will decide whether any

sample re-analysis is required.

Assessment of laboratory data will be accomplished by the joint efforts of their
respective Laboratory QA Officers and Laboratory Project Managers. The data assessment
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by the Laboratory Project Manager will be based on the assumption that the sample was
properly collected and handled according to the FSP and Section IV of this QAPP.

CompuChem/Air Toxics data reviewers will conduct a systematic review of the data
for compliance with the established QC criteria based on the spike, duplicate, and blank
results provided by the laboratory. An evaluation of data accuracy, precision, sensitivity,
and completeness based on criteria discussed in Section IV.A of this QAPP will be
performed.

Independent data validation will be performed for the sampling events listed above
in Section IV.A. MAKuehl Company, or approved alternate, will evaluate the data using
guidance from the following EPA documents:

e National Functional Guidelines for Organic Data Review (dated October 1999);

o Standard Operating Procedures (SOPs) for Validation of CLP Organic Data
(EPA Region V, dated April 1991; revised August 1993, February 1997, and
February 1994); and

o Standard Operating Procedure (SOP) for Validation of CLP Inorganic Data,
(dated September 1993).

The data reviewers will identify any out-of-control data points and data omissions
and will interact with the laboratory to correct data deficiencies. Decisions to repeat sample
collection and analyses may be made by the Project Coordinator based on the extent of the
deficiencies and their importance in the overall context of the project. The Project
Coordinator may seek USEPA/IDEM input and approval prior to repeating any sample
collection and analysis, as appropriate.

Reconciliation with User Requirements
The Project QA Director will review the data validation results to determine the data’s

accuracy, precision, and completeness objectives as defined in Section IV.A of this QAPP.

The response to address data that does not meet the QC objectives noted above will be based

on whether the data is critical or non-critical. Critical data is defined as that which is required to

achieve project objectives as follows:
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o Determine when the Soil Vapor Standards are achieved,

o Determine when Site-Specific Acceptable Concentrations are achieved for subsurface
water,

o Confirm the successful completion of Phase | Monitoring, and

o Confirm successful completion of the 2-year Phase II(a) Long-Term Monitoring Phase.

Should critical data be found to not meet QC objectives, the Project Coordinator will take an
appropriate course of action to obtain acceptable data. This may include collecting new
investigative samples, re-analyzing existing samples, or other action that will result in obtaining
acceptable data. The specific course of action will be determined on a case-by-case basis.

Non-critical data is defined as that which, while providing useful information, is not critical
to n completing the project objectives. Non-critical data that does not meet the QC objectives will
be appropriately documented; however, re-sampling or re-analysis to address such data will not
typically be performed.
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TABLE E-i
Sampling Schedule and Analytical Parameters
Enviro-Chem Supeifund Site
Zionsville, Indiana
Tein Field
Matrix Sampled Sampling Area Frequency Field Parameters Laboratory Analyses Laboratory Methods Duplicates B;a.l.).l'(s Equipment | MS/MSD
Blanks
Soil Vapor- Individual Trench SVE System- Treatinent Daily- 1st week, weekly- next 4 VOCs and SVOCs by EPA
s‘fl a;:u netvicus Building at field piping wetks, biweekly Uierealter during - $VOCs, VOCs' Method TO-135, except phenuls - - 1410 (phenol) .
cpments connection to building piping | Active Phase by EPA Method TO-13A
Daily for first 5 weekdays,
Soil Vapor- All Trench SVE System- Treatment g’s:i‘::;o':g“::iby (; °;:L3;i"::::;g "\‘/'“""r rotal organics Total Organics- Fieid Series )
Segiments Combined Building at the in-line analyzer | -Or acior fOF system yZen, Y apo ore 8800 Continuous Analyzer - .
oplimization, if correlation tlow rate
established
Soil Vapor- All Trench SVE System- Treaunent YOCs and SVOCs by EPA
Se menll): Combined Building at manifold samling  1Daily for first 5 weekdays - SVOCs., VOCs' Method TO-15, except phienols - - 1110 (plwenol) -
& port by EPA Method TO-13A
Seil Vapor - Individual trench |SVE well head at trench Following restart tor confirmaton . \ VOCs and SVOCs by EPA
sepnents segiment of shut down criteria - SVOCs, YOCs Methed TO-15, except phenols - - 1710 (phenol)
h > by EPA Methiod TO-13A
Minimum of one sample per month
Soil Vapor- Ex-situ Treatrnent |SVE System- Treaunent d}mng operation of SVI.E for q- | VOCs and SVOCs by EPA
Celt. Combined Building situ treatment cell and following - SYOCs, VOCs Method TO-15, except phenols - - 1710 (phenol)
) restart spike tests 1o confirm by EPA Method TO-13A
shutdown
VOCs, SYOCs, Inorganics, and|
Excess Soil Excavated from  |Soil stockpiles from trench  |One soil sample per augmented PID PCBs by SPLP and non- SW-846 Methods 82608, B N B i
Augmnenced SVE Trechies excavation SVE trerch leachate analysis of YOCs and 8270C, 6010, and 8082
SVOCs®
SW-846 Method 405.1 for
. ) i i istosil i ; i i
Water (biopolymer slurry after |Biopolymer Slurry from SVE ) Fneld lest's as required to BOD, viscosity, and, t{r oter | BOD. app-ropr.la(e PhySlCal test
- One-time contirm biopolymer siurry parameters to confirm methods for viscosity or other - - -- --
enzyme addition) trench segments . .
breakdown biopolymer sfurry breakdown parameters to confirm
biopolymer slurry breakdown
One sample foilowing two pH, specific conductance,
Subsurlace Water- single ccessh i . 4 W
4 PRGS Pipe Collection Manhole successtul Restart Spike Tests and |temperature VOCs, SVOCs" some metals’, | SW-846 Methods B26UB, 1o 1/ shipment 110 .

Ccombined water sample®

one sample following each 90 days
of additional SVE sysiem operation

(field filter samples for metals
and PCBs)

cyanide, PCBs

8270C, 6010, ILM04.1
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Sampling Schedule and Analytical Parameters

m
in

TABLE E-1

Envire-Chem Superfund Site
Zionsville, Indiana

i

Matrix Sampled

Sampling Area

Frequency

Field Parameters

Laboratory Analyses

Laboratory Methods

Duplicales

Blanks

Trip

Field
Equipment
Blanks

| Subsurface water witdiin each
trench segiment

Augmenied SVE Tiench
Dewatering Wells

Semi-annual sampling of each
operating trench segment during
operation of the SVE system;
quarterly sampling during the 1-

year Phase [ and 2-year Phase [1(a)

monitoring periodss

pH, specific conductance,
temperature, water level
(field filter samples for metals
and PCBs}

VOCs, SVOCs* some metals’,
cyanide, PCBs

SW-846 Methods 82608,
8270C, 6010, ILMW4. 1

1o

1/ shipment

1/10

120

Treated Subsurlace
Water/Ettluent

PRGS Treatment Vessel-
Effluent Sampling Port

Annual sampling after completion
of the 2-year of Phase ll(a)
monitoring

pH, specific conductance,
temperature

(field filter samples for metals
and PCBs)

VOCs, SVOCs* some metals’,
cyanide, PCBs

SW-846 Methods 82608,
8270C, 6010, ILMO04.1

1110

1/ shipment

1/10

1720

Subsurface Water

Sand and Gravel Monitoring
Wells 8-1, 5-4B and §-5

Sei-annual sampling during
operation of the SVE syster;
quarterly sampling during the [-

year Phase I and 2-year Phase ]1(a),

moniloring periods

pH, specific conductance,
emperature, water level
(field filier samples for metals
and PCBs) N

VOCs, SVOCs' some metals’,
cyanide, PCBs

SW-846 Methods 8260B,
8270C, 6010, ILMO4.1

1710

1/ shipment

110

1720

Surface Water

Unnamed Ditch, at Locations
SW-1, NSL-1 and SW-2

Semi-annual sampling during
operation of the SVE system;
quarterly sampling during the 1-

year Phase [ and 2-year Phase 11(a)

monitoring periods

Stream Observations

VOCs, SVOCs® some metals,
cyanide

SW-846 Methods B260B,
8270C, 6010, ILM04.1

/10

1/ shipment

120

Thin Barrier Curtain Wall
Piezometers

Quarterly during the 1-year Phase
I and 2-year Phase [[(a) monitoring|

periods

Water Level Measurements

Augniented SVE Systemn

Wastewater Discharge
Monitoring- Tank T-4 or
discharge port

Prior to each batch discharge

VOCs with Approved Eftluent
Limits (see Attachment C-1 of
FSP Addendum)

SW-846 Method 82608

10

/10

N/A

Key:

VOCs= volatile organic compounds; SVOCs= semivolatile organic coinpounds; PCBs= polychlorinated biphenyls

SVE= soil vapor extraction
PID = Photoionization Detector

MS/MSD = Matrix Spike/Matrix Spike Duplicate

-- = None/Not Applicable
TBD = To be determined

' VOCs and SVOCs listed in Table 3-1 with Soil Vapor Standards. (Table 3-1 in the Design Report for the Attachment Z-1 Remedy)

* Analysis of VOCs and SVOCs with Site Specific Soil Exposure Concentrations in Table 2-2 of the Design Report for the Auachment Z-1 Remedy; additional analysis may be added if disposed

oltsite.

% If no water in PRGS systemn at end of Active Phase, sampling will be considered vomplete.
* VOCs amt SVOCs listed in Table 2-1 withh Accepiabie Suran Coincui aiiciis,

* Additiona} samples may be collected during SVE system operation at the discretion of the ECC Site Trust.

® VOCs and SVOCs listed in Table 2-1 with Aceeptable Surface Water Co:

Page 2 of 2

ncentrations (Table 2-1 in the Design Report for the Autachment Z-1 Remedy)
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TABLE E-2

Volatile Organics and PCB's
Environ-Chem Superfund Site
Zionsville, Indiana

Project Detection Limits and Reporting Limits -Soils

Compound Name MDL Reporting
Limit

ng/Kg ng/Kg

GCMS Volatiles 8260B/5035 Soil
5 gm purge

1,1,1,2-Tetrachloroethane 0.32 5.0
1,1,1-Trichloro-2,2,2-trifluoroethane 0.77 5.0
1,1,1-Trichloroethane 0.23 5.0
1,1,2,2-Tetrachloroethane 0.44 5.0
1,1,2-trichloro-1,2,2-triflucroethane 0.61 5.0
1,1,2-Trichloroethane 0.29 5.0
1,1-Dichloroethane 0.07 5.0
1,1-Dichloroethene 0.29 5.0
1,1-Dichloropropene 0.25 5.0
1,2,3-Trichlorobenzene 1.35 5.0
1,2,3-Trichloropropane 0.62 5.0
1,2,4-trichlorobenzene 1.32 5.0
1,2,4-Trimethy| benzene 1.19 5.0
1,2-Dibromo-3-chloropropane 1.48 5.0
1,2-Dibromoethane 0.40 5.0
1,2-Dichlorobenzene 0.99 5.0
1,2-Dichloroethane 0.30 5.0
1,2-Dichloropropane 0.34 5.0
1,3,5-Trimethy! benzene 1.23 5.0
1,3-Dichlorobenzene 1.00 5.0
1,3-Dichloropropane 0.23 5.0
1,4-Dichlorobenzene 1.05 5.0
1,4-Dioxane 38.26 250.0
2,2"-Dichloropropane 0.33 5.0
2-Butanone 1.66 12.5
2-Chlorotoluene 0.76 5.0
2-Hexanone 1.96 12.5
3-Chloropropene 0.33 5.0
4-Chlorotoluene 0.99 5.0
4-Methyl-2-pentanone 2.25 12.5
Acetone 4.07 12.5
Acetonitrile 0.35 5.0
Acrolein 6.64 50.0
Acrylonitrile 3.08 50.0
Benzene 0.17 5.0
Bromobenzene 0.60 5.0
Bromochloromethane 0.31 5.0
Bromodichloromethane 0.30 5.0
Bromoform 0.30 5.0
Bromomethane 0.60 5.0
Carbon disulfide 0.06 5.0
Carbon tetrachloride 0.31 5.0
Chlorobenzene 0.38 5.0
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TABLE E-2

Volatile Organics and PCB's
Environ-Chem Superfund Site
Zionsville, Indiana

Project Detection Limits and Reporting Limits -Soils

Compound Name MDL Reporting
Limit
pg/Kg ng/Ke
Chloroethane 0.69 5.0
Chloroform 0.16 5.0
Chloromethane 0.38 5.0
Chloroprene 0.22 5.0
cis-1,2-Dichloroethene 0.21 5.0
cis-1,3-Dichloropropene 0.10 5.0
Cyclohexane 1.24 5.0
Dibromochloromethane 0.20 5.0
Dibromomethane 0.32 5.0
Dichlorodifluoromethane 0.18 5.0
Ethylbenzene 0.85 5.0
Ethylmethacrylate 2N 50.0
Hexachlorobutadiene 1.41 5.0
lodomethane 0.26 5.0
Isobutyi alcohol 25.58 250.0
lsopropyl benzene 1.17 5.0
I1sopropy} ether 0.33 5.0
m,p-Xylene 1.72 10.0
Methacrylonitrile 3.16 50.0
Methyl acetate 1.05 50
Methylcyclohexane 1.59 5.0
Methylene Chloride 0.19 5.0
Methylmethacrylate 2.60 50.0
Methyl-tert-butyl-ether 0.12 5.0
Naphthalene 0.94 5.0
n-Butyl benzene 1.61 5.0
n-Propyl benzene 1.36 5.0
o-Xylene 0.70 5.0
Pentachjoroethane NA NA
p-Isopropyl toluene 1.43 5.0
Propionitrile 22.49 250.0
sec-butyl Benzene 1.48 5.0
Styrene 0.48 5.0
tert-butyl Benzene 1.28 5.0
Tetrachloroethene 0.77 5.0
Toluene 0.32 5.0
trans-1,2-Dichloroethene 0.25 5.0
trans- 1,3-Dichloropropene 0.21 5.0
trans-1,4-Dichloro-2-butene 1.27 20.0
Trichloroethene 0.28 5.0
Trichlorofluoromethane 0.40 5.0
Vinyl acetate 0.34 5.0
Vinyl Chloride 0.38 5.0
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TABLE E-2

Project Detection Limits and Reporting Limits -Soils
Volatile Organics and PCB's
Environ-Chem Superfund Site

Zionsville, Indiana

Compound Name MDL Reporting
Limit
ng/Kg pe/Kg
GC PCBs 3550B/8082 Soil
1016 11.78 31
1260 5.00 31
1242 11.22 21
1232 1.51 31
1221 20.27 42
1248 7.52 21
1254 2.00 21

Method detection limits (MDLs) and Reporting Limits (RLs) provided by
Compuchem Laboratories (November 2006)

NA = Not Available
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TABLE E-3

Project Detection Limits and Reporting Limits -Water
Volatile Organics, Semi-Volatile Organics and PCB's
Environ-Chem Superfund Site

Zionsville, Indiana

Compound Name MDL Reporting MDL Reporting
Limit Limit
ug/L pg/L pe/L ng/L
GCMS Volatiles 5030b/5035/82620B
25 mL purge

1,1,1,2-Tetrachloroethane 0.04 0.5
1,1.1-trichloro-2,2,2-trifluoroethane 0.08 0.5
1,1,1-Trichloroethane 0.03 0.5
1,1,2,2-Tetrachloroethane 0.05 0.5
1,1,2-trichloro-1,2,2-trifluoroethane 0.14 0.5
1,1,2-Trichloroethane 0.03 0.5
1,1-Dichloroethane 0.07 0.5
1,1-Dichloroethene 0.05 0.5
1,1-Dichloropropene 0.04 0.5
1,2,3-Trichlorobenzene 0.05 0.5
1,2.3-Trichloropropane 0.10 0.5
1,2,4-trichlorobenzene 0.05 0.5
1,2,4-Trimethylbenzene 0.03 0.5
1,2-Dibromo-3-chloropropane 0.20 0.5
1,2-Dibromoethane 0.06 0.5
1,2-Dichlorobenzene 0.03 0.5
1,2-Dichloroethane 0.06 0.5
1,2-Dichloropropane 0.04 0.5
1,3,5-Trimethylbenzene 0.03 0.5
1,3-Dichlorobenzene 0.04 0.5
1,3-Dichloropropane 0.06 0.5
1,4-Dichlorobenzene 0.04 0.5
1,4-Dioxane 5.49 25.0
2,2 -Dichloropropane 0.10 0.5
2-Butanone 0.41 2.5
2-chloroethyl vinyl[ ether 0.85 5.0
2-Chlorotoluene 0.03 0.5
2-Hexanone 0.55 2.5
3-Chloropropene 0.05 0.5
4-Chlorotoluene 0.04 0.5
4-Methyl-2-pentanone 0.40 2.5
Acetone 0.38 2.5
Acetonitrile 0.04 0.5
Acrolein 1.59 5.0
Acrylonitrile 0.50 5.0
Benzene 0.02 0.5
Bromobenzene 0.03 0.5
Bromochloromethane 0.05 0.5
Bromodichloromethane 0.06 0.5
Bromoform 0.04 0.5
Bromomethane 0.05 0.5
Carbon disulfide 0.03 0.5
Carbon tetrachloride 0.07 0.5

Page 1 of 4

ENVIRON



i

L]

sl

L [

L[]

4l

m

L]

TABLE E-3

Project Detection Limits and Reporting Limits -Water
Volatile Organics, Semi-Volatile Organics and PCB's
Environ-Chem Superfund Site

Zionsville, Indiana

Compound Name MDL Reporting MDL | Reporting
Limit Limit
pg/L pg/l ug/L ug/L
Chlorobenzene 0.02 0.5
Chloroethane 0.11 0.5
Chloroform 0.03 0.5
Chloromethane 0.04 0.5
Chloroprene 0.04 0.5
cis-1,2-Dichloroethene 0.04 0.5
cis-1,3-Dichloropropene 0.02 0.5
Cyclohzxane 0.05 0.5
Dibromochloromethane 0.03 0.5
Dibromomethane 0.04 0.5
Dichlorodifluoromethane 0.05 0.5
Ethylbenzene 0.04 0.5
Ethylmethacrylate 0.33 5.0
Hexachlorobutadiene 0.07 0.5
lodomethane 0.04 0.5
Isobuty! alcohol 7.28 25.0
Isopropyl benzene 0.04 0.5
Isopropy! ether 0.11 0.5
m,p-Xylene 0.04 1.0
Methacrylonitrile 0.68 5.0
Methy| acetate 0.13 0.5
Methylcyclohexane 0.07 0.5
Methylene chloride 0.06 0.5
MethyImethacrylate 0.53 5.0
Methyl-tert-butyl-ether 0.05 0.5
Naphthalene 0.06 0.5
n-Buty] benzene 0.05 0.5
n-Propyl benzene 0.03 0.5
o-Xylene 0.04 0.5
p-Isopropyl toluene 0.07 0.5
Propionitrile 331 25.0
sec-Butyl Benzene 0.04 0.5
Styrene 0.03 0.5
tert-buty| benzene 0.05 0.5
Tetrachloroethene 0.09 0.5
Toluene 0.04 0.5
trans-1,2-Dichloroethene 0.02 0.5
trans-1,3-Dichloropropene 0.03 0.5
trans- 1,4-dichloro-2-butene 2.00 20.0
Trichloroethene 0.04 0.5
Trichlorofluoromethane 0.05 0.5
Vinyl acetate 0.19 1.0
Viny!t Chloride 0.06 0.5
Trichlorofluoromethane 0.40 5.0
Viny| acetate 0.34 5.0
Vinyl Chloride 0.38 5.0
Page 2 of 4
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TABLE E-3

Project Detection Limits and Reporting Limits -Water
Volatile Organics, Semi-Volatile Organics and PCB's

Zionsville, Indiana

Environ-Chem Superfund Site

Compound Name MDL Reporting MDL | Reporting
Limit Limit

ug/L ng/L g/l ng/L

GCMS Semi-Volatiles 8270C Water
3510C/8270C 3550B/8270C

1,1'-Biphenyl 2.00 10 49.54 330
1,2,4-Trichlorobenzene 2.9 10 39.20 330
1,2-Diphenylhydrazine 0.38 10 230.24 330
1,3-Dichlorobenzene 1.73 10 328.73 330
1,4-Dichlorobenzene 7.95 10 22239 330
1-MethyInaphthalene 7.21 10 214.96 330
2,2"-oxybis(1-Chloropropane) 1.48 10 259.72 330
2,4,5-Trichlorophenol 1.55 10 31.73 330
2,4,6-Trichlorophenol 1.32 10 54.43 330
1,2-Dichlorobenzene 7.97 10 38.10 330
2,4-Dichlorophenol 1.45 10 38.02 330
2,4-Dimethylphenol 1.77 10 28.22 330
2,4-Dinitrophenol 5.30 20 78.80 330
2.4-Dinitrotoluene 1.33 10 552.27 660
2,6-Dinitrotoluene 1.28 10 52.08 330
2-Chloronaphthalene 1.93 10 56.72 330
2-Chlorophenol 1.7 10 4489 330
2-Methylnaphthalene 2.33 10 31.95 330
2-Methylphenol 1.31 10 39.62 330
2-Nitroaniline 1.45 20 47.50 660
2-Nitrcphenol 2.03 10 30.58 330
3,3'-Dichlorobenzidine 1.27 10 2499 330
3/4-Methylphenol 277 20 92.35 660
3-Nitroaniline 1.75 20 33.69 660
4,6-Dinitro-2-methylphenol 1.58 20 36.70 660
4-Brornophenyl-phenylether 1.48 10 57.84 330
4-Chlcro-3-methylphenol 1.87 10 56.05 330
4-Chioroaniline 1.69 10 66.35 330
4-Chlorophenyl-phenylether 1.65 10 44.54 330
4-Nitroaniline 2.04 20 31.82 660
4-Nitropheno} 0.92 20 54.52 660
Acenaphthene 1.62 10 42.19 330
Acenaphthylene 1.73 10 47.96 330
Acetophenone 1.71 10 136.32 330
Anthracene 1.15 10 47.18 330
Atrazine 0.86 10 35.87 33
Benzaldehyde 2.00 10 68.59 330
Benzo(a)anthracene 1.33 10 42.02 330
Benzo(a)pyrene 1.27 10 35.90 330
Benzo(b)fluoranthene 1.17 10 36.63 330
Benzo(g,h,i)perylene 1.41 10 26.62 330
Benzo(k)fluoranthene 1.92 10 61.99 330
Benzyl alcohol 2.76 10 80.11 330

Page 5 of 4
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TABLE E-3
Project Detection Limits and Reporting Limits -Water

-
Volatile Organics, Semi-Volatile Organics and PCB's
Environ-Chem Superfund Site
, Zionsville, Indiana
Compound Name MDL Reporting MDL Reporting
o Limit Limit
ug/l py/L ug/L ng/L
Bis(2-chloroethoxy)methane 1.92 10 43.68 330
m Bis(2-chloroethyether 1.82 i0 33.26 330
bis(2-ethylhexyl)Phthalate 2.00 10 62.37 330
Butylbenzylphthalate 1.29 10 47.96 330
Caprolactam 1.02 10 34.54 330
m Carbazole 1.54 10 44.79 330
Chrysene 1.40 10 47.72 330
Dibenzo(a,h)anthracene 1.39 10 34.84 330
- Dibenzofuran 1.58 10 45.03 330
Diethylphthalate 1.44 10 47.65 330
Dimethylphthalate 1.32 10 45.55 330
Di-n-butylphthalate 1.51 10 51.20 330
" Di-n-octyIphthalate 1.28 10 60.76 330
Fluoranthene 1.43 10 43.92 330
Fluorene 1.29 10 46.66 330
- Hexachlorobenzene 1.14 10 53.94 330
Hexachlorobutadiene 3.90 10 30.31 330
Hexachlorocyclopentadiene 9.46 10 75.94 330
Hexachloroethane 2.55 10 2093 330
" Indeno(1,2,3-cd)pyrene 1.21 10 26.87 330
Isophorone 1.98 10 39.50 330
Naphthalene 2.5] 10 33.44 330
Nitrobenzene 2.12 10 43.00 330
" N-Nitrosodimethylamine 1.56 10 44.62 330
N-Nitroso-di-N-propylamine 1.75 10 69.45 330
N-Nitrosodiphenylamine 2.42 10 75.89 330
" Pentachlorophenol 5.4} 20 30.91 660
Phenanthrene 1.48 10 46.10 330
Phenol 0.81 10 70.24 33
Pyrene 1.54 10 44.79 330
» Pyridine 3.37 10 151,92 330
" GC PCBs 3510C/8082/608
Aroclor
1016 0.358 0.93
n 1260 0.277 0.93
1242 0.317 0.625
1232 0.578 0.93
1221 1.608 1.25
" 1248 0.422 0.625
1254 0.155 0.625

Y )
Method detection limits (MDLs) and Reporting Limits (RLs) provided by
Compuchem Laboratories (November 2006)

Hud
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TABLE E-4

Project Detection Limits and Reporting Limits -Soil and Water

Environ-

Inorganics
Chem Superfund Site

Zionsville, Indiana

Compound Name IDL (P3) IDL (P4) Reporting Limit
pe/L ng/L ug/l mg/Kg
ICP-AES Metals
Aluminum 19.970 19.699 200 20.0
Antimony 1.112 1.885 10 1.0
Arsenic 2.558 3.090 10 1.0
Barium 0.084 0.114 10 20.0
Beryllium 0.097 0.345 5 0.5
Cadmium 0.148 0.447 5 0.5
Calcium 18.720 3.031 5000 500.0
Chromium 0.357 0.947 5 1.0
Cobalt 0.352 1.121} 5 0.5
Copper 1.080 0.832 5 0.5
Iron 7.496 11.456 100 10.0
Lead 1.517 1.341 3 03
Magnesium 2.567 3.808 5000 500.0
Manganese 0.075 0.357 10 1.0
Nickel 0.508 1.707 5 4.0
Potassium 8.303 3.142 5000 500.0
Sefenium 2492 2.437 5 0.5
Silver 0.443 0.459 5 0.5
Sodium 110214 88.271 5000 500.0
Thallium 3.736 2.740 10 1.0
Vanadium 0.315 0.351 20 2.0
Zinc 0.767 0.536 20 2.0
Additional compounds
Molytdenum 0.453 1.092 5 5.0
Tin 4.193 2.412 100 10.0
Titaninm 5.277 0.347 40 4.0
Bismith 2.095 1.791 50 5.0
Boron 1.405 N/A 200 50.0
Mercury
Mercury 0.040 0.20 0.20
Spectrophotometric Cyanide
Cyanide 1.20 10 10

Instrument detection limits (IDLs) and Reporting Limits (RLs) provided by

Compuchem Laboratories (November 2006)
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TABLE E-5

Project Reporting Limits - Soil Vapor
Volatile Organics and Semi-Volatile Organics
Environ-Chem Superfund Site

Zionsville, Indiana

Compound Name Reporting
Limit
ppbv

Project VOCs and SVOCs TO14A/TO1S
1,1,1,2-Tetrachloroethane 0.5
1,),2-trichloro-1,2,2-trifluoroethane 0.5
1,1-Dichloroethane 0.5
1,1-Dichloroethene 0.5
1,2,4-trichlorobenzene 2.0
1,2,4-Trimethyibenzene 0.5
1,2-Dibromoethane 0.5
1,2-Dichlorobenzene 0.5
1,2-Dichloroethane 0.5
1,2-Dichloropropane 0.5
1,3,5-Trimethylbenzene 0.5
1,3-Dichlorobenzene 0.5
},4-Dichlorobenzene 0.5
2-Butanone 0.5
2-Hexanone 2.0
4-Methyl-2-pentanone 0.5
Acetone 2.0
Benzene 0.5
Bromodichloromethane 0.5
Bromoform 0.5
Bromomethane 0.5
Carbon disulfide 0.5
Carbon tetrachloride 0.5
Chlorobenzene 0.5
Chloroethane 0.5
Chloroform 0.5
Chloromethane 0.5
cis-1,2-Dichloroethene 0.5
cis-1,3-Dichloropropene 0.5
Dibromochloromethane 0.5
Ethylbenzene 0.5
Hexachlorobutadiene 2.0
m,p-Xylene 0.5
Methylene chloride 0.5
Methyl-tert-butyl-ether 0.5
Propyl benzene 0.5
o-Xylene 0.5
Styrene 0.5
Tetrachloroethene 0.5
Toluene 0.5
trans-1,2-Dichloroethene 0.5
trans-1,3-Dichloropropene 0.5
Trichloroethene 0.5
Vinyl Chloride 0.5
1,2 Dichlorobenzene 0.5

Reporting Limits (RLs) provided by Air Toxics in TO14A/]15

Quality Manual dated 07/2006

Page 1 of |
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Sampling Containers, Preservation, and Hoiding Times

Tt e Cancnnse e H
cuviro-Chem Supariund Site

Zionsville, Indiana

Matrix Paramcter Container Freservation Hold Times Sample Volume
Water VOCs Glass Vials HClI to pH <2; 14 days 3 x40 mL
Cool to 4 °C
Water SVOCs Amber Glass Cool to 4 °C 7 days to extractions; 2 X 1000 mL
40 days until analysis
soine metals and . :
Water 1 Plastic NaOH {4 days 500 ml
cyanide
Soil VOCs (SPLP) Glass Cool to 4 °C 14 days to leach; 14 days from 4 oz.
leach to analysis
Soil VOCs Glass Vials Cool to 4 oC i 14 days 3 x40 mL
2 with 5 mL sodium
bisulfate, 1 with 5 mL
methanol
Sail SVOCs Clear Glass Cool to 4 °C 14 days to extractions 8 oz.
40 days unti! analysis
Soil SYOCs, PCBs (SPLP) Clear Glass Cool to 4 °C 14 days to leach; 7 days from 8 oz.
leach to analysis
Soil Metals (not including Clear Glass Cool to 4 °C 180 days to leacly; 180 days 8 oz.
mercury) (SPLP) from leach to analysis
Soil Vapor VOCs, 1,2- SUMMA Canister or NA 7 days 1000 mL or 6000 mL
Dichlorobenizene Tedlar Bag
Soil Vapor Phenol XAD sorbent tubes Cool to 4 °C 7 days XAD sarbent wubes

Key:
VOCs = Volatile organic compounds
SVOCs = Sewivolatile organic compounds
HCI = Hydrochloric acid
PCBs = Polychlorinated biphenyls
SPLP = Synthic Precipitation Leaching Procedure

Note 1: Analysis list from Table 2-1 of the Design Report for the Attachmeut Z-1 Remedy, Acceptable Stream Concentration list.
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TABLE E-7
QA Objectives for Field Measurements
Enviro-Chem Supeifuid Site
Zionsville, Indiana

PARAMETER METHOD!"” REFERENCE PRECISION? ACCURACYY COMPLETENESS
WATER
Standing Water Levels Solinist or Keck Water Level +0.01 ft. +0.005 ft. 95%

Indicator
Temperature Electronic +0.5°C +1.0°C 95%

Temperature Probe (1loriba U-

U-20/U-22)
Conductivity E120.1, Electrometric (Horiba +25 +10 umho/cm’ 95%

U-20/U-22)
pH E150.1(Horiba U-22 probe) +0.1 pH units +0.05 pH units 95%
SOIL
Organic Vapor Screening | Photoionization Detector (PID) +0.1-1.0 ppmV +2.0 ppmV or 10% 95%

NOTES:

1. Methods: E - Method for Cheniical Analysis for Water and Wastes (U.S. EPA, 1983).

SW - Test for the Evaluation of Solid Waste, SW-846, U.S. EPA, September 1986, Update 111, June 1997,
SM - Standard Methods for Examination of the Water and Wastewater, 18th ed. (APHA, 1992).
ASTM - Annual Book of ASTM Standards, American Society of Testing and Materials, 1995.

2. Expressed as the acceptabie deviation from ihe Suale.

3. Expected based on equipment manufacturer specifications.
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Matthew Ohl - USEPA Remedial Project Manager onera’ ~onTacor Norman W. Bemnstein, Esq.
Bruce Harmilton - IDEM Project Manager To Be Determined Roy O. Ball, PhD., P.E.
Agency Document Review
9 y‘ - Construction/O&M Subcontractors ENVIRON Intemational Corporation
USEPA Region 5 Quality Assurance - - -
A To Be Determined Ronald E. Hutchens, P.E. - Project Coordinator
Reviewer
ENVIRON QA Director ENVIRON Field Coordination
Felix Moran, P.E. Cynthia Bonczkiewicz, P.E.

Laboratory Data Validation (MAKuehl Company)
Marcia Kuehl

Laboratory Analysis (Air Toxics)
Brandon Dunmore - Project Manager
Melanie Levesque - QA Officer

Laboratory Analysis (Compu-Chem)
Marlene Swift - Project Manager
Valgena Respass - QA Officer
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ATTACHMENT E-1

Standard Operating Procedures for Laboratory Analysis

Soil and Water

CONTENTS
SOP Section
1.1.4.1 Preparation of Soil/Sediment Samples for the Analysis of VOC
1.3.2.2 Analysis of VOCs
..324 Analysis of Low Concentration Volatiles
2243 Extraction of TCLP Leachates for Pesticides/PCBs
2252 Low-Level Preparation for Analysis of PCBs
2253 Analysis of PCBs
2521 Preparation of Water for Analysis of Low-Level Semivolatiles
2522 Extraction of TCLP Leachates for Semivolatiles
2523 Preparation of Soil for Analysis of Low-Level Semivolatiles
2.52.4 Medium Level Preparation for Semivolatiles in Soil
2.5.2.7 Analysis of Extractable Semivolatiles
2.6.1 Gel Permeation Chromatography Cleanup of Soil and Water
2.6.3 Gel Permeation Chromatography of Semivolatile Soil Sample Extracts
2.6.4 Sulfuric Acid Wash of PCB-Only Hexane Extract
2.6.5 Automated Florisi] Cartridge Cleanup for Pesticide/PCB Analysis
2.7.6 Synthetic Precipitation Leaching Procedure
2.8.2 Decanted Percent Moisture in Soil/Sediment Sludge
3.2.15 Digestion Block Preparation of Solid Samples
3.2.1.6 Inductively Coupled Plasma Atomic Emission Spectroscopy
3.4.1 Aqueous Sample Cyanide Midi Distillation
342 Aqueous Sample Total Distillation and Free Cyanide Midi Distillation
245 Cyanide Analysis of Water and Soil/Sediment Distillates
3.58.1 Colorimetric Determination of Hexavalent Chromium
5.5.8.2 Alkaline Digestion of Solid Matrices for Hexavalent Chromium
5.5.83 Determination of Hexavalent Chromium in Soil Matrices
4.1 Receiving Samples
4.3 Checking and Recording pH
4.6 Storing Samples
10.1 Glassware Preparation SOP
10.2 Preparing Glassware for the Inorganics Laboratory

12.1 Hazardous Waste Disposal



ATTACHMENT E-1

Standard Operating Procedures for Laboratory Analysis
Soil and Water

CONTENTS

SOP Section

1.14.1 Preparation of Soil/Sediment Samples for the Analysis of VOC
1.3.2.2 Analysis of VOCs

1.3.24 Analysis of Low Concentration Volatiles

2.24.3 Extraction of TCLP Leachates for Pesticides/PCBs

2.2.5.2 Low-Level Preparation for Analysis of PCBs

2.2.5.3 Analysis of PCBs

25.2.1 Preparation of Water for Analysis of Low-Level Semivolatiles
25.2.2 Extraction of TCLP Leachates for Semivolatiles

2.5.2.3 Preparation of Soil for Analysis of Low-Level Semivolatiles
2524 Medium Level Preparation for Semivolatiles in Soil

2.5.2.7 Analysis of Extractable Semivolatiles

2.6.1 Gel Permeation Chromatography Cleanup of Soil and Water
2.6.3 Gel Permeation Chromatography of Semivolatile Soil Sample Extracts
2.6.4 Sulfuric Acid Wash of PCB-Only Hexane Extract

2.6.5 Automated Florisil Cartridge Cleanup for Pesticide/PCB Analysis
2.7.6 Synthetic Precipitation Leaching Procedure

2.8.2 Decanted Percent Moisture in Soil/Sediment Sludge

3.2.15 Digestion Block Preparation of Solid Samples

3.2.1.6 Inductively Coupled Plasma Atomic Emission Spectroscopy
34.1 Agueous Sample Cyanide Midi Distillation

3.4.2 Aqgueous Sample Total Distillation and Free Cyanide Midi Distillation
3.45 Cyanide Analysis of Water and Soil/Sediment Distillates
3.5.8.1 Colorimetric Determination of Hexavalent Chromium

3.5.8.2 Alkaline Digestion of Solid Matrices for Hexavalent Chromium
3.5.8.3 Determination of Hexavalent Chromium in Soil Matrices

4.1 Receiving Samples

4.3 Checking and Recording pH

4.6 Storing Samples

10.1 Glassware Preparation SOP

10.2 Preparing Glassware for the Inorganics Laboratory

121 Hazardous Waste Disposal



CompuChem

a division of Liberty Analytical Corporation

JHll

501 Madison Avenue NELAP accredited
Cary, NC 27513 '

SOP DOCUMENTATION FORM

This form must accompany all new and revised Standard Operating Procedures (SOPs) when you turn
them in to Quality Assurance for review. Please fill out the entire block below (except effective date).

This is a new procedure revised procedure |/ outdated procedure (archive)

¢ Procedure Code: M@f A/ {747 SOP Section #: __/Z, / Revision #: ~/
. s “digem . : .
SOP Title: Effective date: (QA fills in)

/%7/4[_,/(/5 M§fr’: D/&Z/fﬁhs‘i / 2/2/0{

Procedure prepared by: Date:
7 a7
/

+ Procedure approved by: (If the manager prepared the SOP, Date:

| T 2/2/o¢

Reason for change: ﬁ/;,,/¢ C,A‘Zi C’/Z 2 éﬁ Y CPS

This procedure meets the requirements of the following approved method references:
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Procedure approved by Quality Assurance Representative: Date:
(Not needed if signed above)

H : .
i b 4

i [ Py
Effective 1-1-96, on an annual basis: Lab managers are required to review lab practices and revise the
SOP if necessary. If no revision is necessary, indicate by your signature that the SOP has been

reviewed. 7 :

Aol Reviow_Signature, TS 2 hSes
nnual Review—Signature: < N Date: /

I I \———% L) / b

Annual Review—Signature: ' — Date: = S / =z ol
= 7 /

Annual Review—Signature: Date:
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Hazardous Waste Management & Safety SOP 12.1: Hazardous Waste Disposal

1.0

2.0

3.0

Scope and Application

This SOP provides guidelines for the safe and legal collection, storage, and disposal of all
wastes generated by the laboratory's operations. These guidelines are applicable to all
employees and subcontractors employed to handle samples, standards, or laboratory
chemicals.

Staff members performing the procedures described in this SOP are responsible for
reading, understanding, and complying with the SOP requirements. Supervisors are
responsible for directing the analyst to the controlled SOP, and providing adequate
explanation of the material contained therein.

This procedure is restricted to use by or under the supervision of employees experienced
or trained in the processes described below.

Summary

All samples received and all waste generated by the laboratory in sample processing must
be handled and disposed of in a manner that is compliant with state and federal
regulations. Procedures are outlined for the safe handling and disposition of waste
comprising a variety of classifications or “streams”. Staff who manage the hazardous
waste are identified and receive specific on-going training.

Definitions

3.1  Hazardous Waste Technician - The hazardous waste technician is responsible for
the following duties:

3.1.1 Handles all laboratory wastes streams as described in section 7.0 of this
SOP.

3.1.2 Interacts with waste disposal companies to schedule waste removal.

3.1.3 Studies applicable ways to reduce the amount of hazardous waste
generated.

3.1.4 Trains other employees in specific hazardous waste management when
necessary.

3.1.5 Serves as an emergency coordinator.

ORIGINAL MASTER COPY CONTROLLED COPY
If words above are not highlighted, this is an uncontrolled copy of this document.
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3.2  Chemical Hygiene Officer - The Chemical Hygiene Officer is responsible for the
following duties:
3.2.1 Coordinates training sessions and information exchange concerning
chemical spills, waste handling, and the use of emergency equipment.
3.2.2 Investigates and reports accidents.
3.2.3 Develops emergency plans and spill response.
3.2.4 Reviews waste handling and disposal procedures.
3.2.5 Serves as an emergency coordinator.
3.3  Sample Custodians
3.3.1 The Sample Custodians dispose of expired samples in the appropriate
drum in their satellite area.
3.4  Laboratory Supervisors
3.4.1 Laboratory Supervisors are responsible for implementing these guidelines.
3.5  Laboratory Staff
3.5.1 Laboratory Staff are responsible for following these guidelines. Waste
minimization efforts by laboratory staff are also encouraged.
3.6 Emergency Coordinators
3.6.1 Detailed responsibilities of Emergency Coordinators are outlined in the
CompuChem Contingency Plan.
3.7  Waste Minimization Coordinator
3.7.1 The Waste Minimization Coordinator maintains and oversees the
company's Waste Minimization Plan. The Hazardous Waste Technician
currently handles the responsibilities of this position.
3.8 Waste Streams - The following list describes each type of waste stream generated
at CompuChem.
ORIGINAL MASTER COPY CONTROLLED COPY
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3.8.1 Waste Methylene Chloride
3.8.1.1 Used as a solvent in various extractions and to clean glassware
3.8.2 Waste Freon 113
3.8.2.1 Used in Total Petroleum Hydrocarbon extractions
3.8.3 Waste Mixed Flammable Solvents
3.8.3.1 Used in extractions
3.8.4 Plants Scraps
3.8.4.1 Solid wastes, such as filters, left from laboratory processes
3.8.5 Flammable Solvents in Vials
3.8.5.1 Very small or unopenable vials produced by GC, GC/MS, and
other labs
3.8.6 019 Waste
3.8.6.1 Acidic extraction waters, purged water samples, and waste mixed
acids that don't meet RCRA metal regulations, contain solvents
or are otherwise contaminated, and are ineligible for disposal to
the sewer system
3.8.7 Waste Mixed Acids
3.8.7.1 Cyanide distillations, ICP, AA instruments, digestates, and
glassware acid bath
3.8.8 Waste Sodium Hydroxide and Cyanide
3.8.8.1 Cyanide distillations
3.8.9 Purged Soil Samples
3.8.9.1 Expired solid samples from the sample cooler
3.8.10 Empty Sample Containers
3.8.10.1 A non-hazardous waste stream from the purged water samples
and other sources
ORIGINAL MASTER COPY CONTROLLED COPY
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3.8.11 Broken Glassware

3.8.11.1 A non-hazardous waste stream that comes from all laboratory
processes and glassware prep.

3.8.12 Expired Chemicals

3.8.12.1 Expired reagents and standards from all labs
3.8.13 Purged Water Samples

3.8.13.1 Expired water samples from the sample cooler
3.8.14 Other

3.8.14.1 The Chemical Hygiene Officer and the Hazardous Waste
Technician will specify other waste streams as needed.

3.9  Waste Disposal Companies

3.9.1 To prevent improper disposal, the licensed companies that dispose of this
laboratory's hazardous waste perform additional testing before disposal to
determine the contents of the shipment containers.

3.10 RCRA - Resource Conservation and Recovery Act

3.11 DOT - Department of Transportation

4.0  Safety

4.1  Emergency Procedures

4.1.1 Contingency Plan
4.1.1.1 All emergency procedures may be found in the facility's
Contingency Plan.

4.2  Appropriate protective equipment and clothing must be used under the
assumption that all samples are potentially hazardous. Safety glasses, gloves and
lab coats are a minimum requirement. The persistent presence of noxious odors
may be indicative of failure of the laboratory ventilation system and must be
reported to a supervisor or manager.

ORIGINAL MASTER COPY CONTROLLED COPY
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4.3  Laboratory staff are encouraged to review the Chemical Hygiene Plan for general
safety policies, and Material Safety Data Sheets for reagents used in the
laboratory.

Equipment & Supplies

51  Moving Equipment
5.1.1 The solvent storage/waste staging room is stocked with equipment, such
as handtrucks and a drum cart, to help in the movement of containers of
waste.

5.2 Waste Compactor

5.2.1 An electric compactor is located outside and is used to compact the purged
soil sample and empty sample container waste streams.

Sample Collection, Preservation, & Storage

N/A

Quality Control

7.1  Disposal Arrangements

7.1.1 All waste is handled in compliance with all applicable local, state, and
federal laws. A licensed waste disposal company (or companies) is
contracted to dispose of hazardous wastes.

7.2 Compliance with Federal Regulations

7.2.1 The laboratory is required to comply with applicable parts of the
regulations listed in Section 11.0 of this SOP.

7.3 All personnel receive training by the Human Resources department covering
“Right to Know”, the Chemical Hygiene Plan, OSHA Standards, and the
Contingency Plan/Emergency Action Plan.

7.4 Employees identified as hazardous waste handlers or managers receive additional,
more specific training including hazardous waste management, RCRA and DOT
regulations, and managing hazardous waste and used oil, for example. Continued
training is required to be received on an annual basis and may be administered

ORIGINAL MASTER COPY CONTROLLED COPY
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internally by trained laboratory staff or through an external provider. An example
of the training checklist used for internal training is provided as Attachment 1.
Certificates and other documentation are maintained in the employee training

files.

Logbook Review

7.5.1 All logbooks are reviewed by the manager and audited on a periodic basis
by the Quality Assurance department.

Calibration & Standardization

Documentation Requirements

Documentation must follow the requirements in QC SOP: Proper Documentation
Procedure. Documentation requirements include the following.

9.1.1 Hazardous Waste Manifest

A North Carolina Hazardous Waste Manifest (Attachment 2) is
completed and accompanies all shipments to the licensed
hazardous waste contractor. The manifest is signed by the
generator of the hazardous waste and the transporter to
acknowledge receipt of the materials. When the materials have
been disposed of, a completed copy of the manifest with
signatures from the disposal facility is returned to the laboratory.
The Hazardous Waste Technician maintains a file of these
records.

9.1.2 Sample Accident Report (Attachment 3) and Spill Report (Attachment 4)

The Sample Accident Report and Spill Report must be
completed for each event and are administered by the Chemical
Hygiene Officer.

Spills are handled according to the guidelines in Hazardous
Waste Management and Safety SOP 12.2, “Spill Control and
Cleanup”.

N/A
Procedure
9.1
9.1.1.1
9.1.2.1
9.1.2.2
ORIGINAL
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9.1.3 Inspection Logs
9.1.3.1 The following logs must be maintained:

9.1.3.1.1 Outside 90-day Storage Area Daily Inspection.
Logbook 18D (Attachment 5).

9.13.1.2 Inside 90-day Storage Area Daily Inspection
Logbook.

9.13.13 Manifest Tracking Logbook 18E (Attachment 6).
9.2  Disposal by Waste Stream
The procedure for handling each kind of waste stream is described below.
Grounding procedures are described and diagrammed in Attachment 7 and
Attachment 8.
9.2.1 Waste Freon 113
9.2.1.1 Disposal Container |

9.2.1.1.1 Use a DOT-approved steel 55-gallon closed-head |
drum for shipment.

9.2.1.2 Personal Protective Equipment |

9.2.1.2.1  Wear a lab coat, full-face respirator (or half-face |
respirator with safety glasses or face shield) and
appropriate gloves.

9.2.1.3 Method |

9.2.1.3.1  Transfer the Freon 113 into the satellite container |
by either pouring or pumping. Fill to within about
two inches of the top of the drum.

9.2.1.4 Storage Location and Labeling |

9.2.1.41  Filled containers should be taken to the outside |
storage area and labeled as directed in Section 9.3.2
of this SOP. Place a drain mat over any drain
enroute to the outside storage area.

ORIGINAL MASTER COPY CONTROLLED COPY
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9.2.2 Waste Mixed Flammable Solvents |
9.2.2.1 Special Instructions |
92211 Use grounding method #1 when pouring from mixed |
flammable solvent satellite containers into the 55-
gallon drum..

9.2.2.2 Disposal Container |

92221 Use a DOT-approved steel 55-gallon closed-head |
drum for shipment.

9.2.2.3 Personal Protective Equipment |

9.2.23.1 Wear a lab coat, safety glasses, and appropriate |
gloves. A respirator may also be used.

9.2.2.4 Method |
9.224.1 Transfer the solvents from the satellite container |
into the drum by pouring. Fill to within about two
inches of the top of the drum.
9.2.2.5 Storage Location and Labeling |
9.2.25.1 The filled container should be taken to the outside |
storage area and be labeled as directed in Section
9.3.3 of this SOP. Place a drain mat over any drain
enroute to the outside storage area.
9.2.3 Plant Scraps |
9.2.3.1 Disposal Container |

9.23.21 Use a DOT-approved 55-gallon open-head steel |
drum or plastic drum.

9.2.3.2 Personal Protective Equipment |

9.2.3.21  Wear a lab coat, safety glasses, and appropriate |
gloves. A respirator may also be used.

ORIGINAL MASTER COPY CONTROLLED COPY
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9.2.3.3 Method |
9.2.3.3.1  Transfer the plant scraps from the satellite container |
into the steel drum. Use the inner liner of a satellite
container or some other flat object to compact the
plant scraps so that as much waste as possible may
be placed in a container. Compacting is optional.
9.2.3.4 Storage Location and Labeling |
9.23.4.1  Filled containers should be taken to the outside |
storage area and be labeled as directed in Section
9.3.4 of this SOP.
9.2.4 Flammable Solvent in Vials |
9.2.4.1 Disposal Container |

9.24.1.1  Transfer the vials from the satellite container into a |
DOT-approved 55-gallon open-head steel drum.

9.2.4.2 Personal Protective Equipment |

9.24.2.1 Wear a lab coat, safety glasses, and appropriate |
gloves.

9.2.4.3 Storage Location and Labeling |
9.2.43.1 Filled containers should remain in the solvent |

storage/waste staging room and be labeled as directed

in Section 9.3.5 of this SOP.

9.2.5 019 Waste |
9.2.5.1 Disposal and Storage Containers |
9.25.1.1  Transfer 019 waste from satellite containers into a |

DOT-approved steel 55-gallon closed-head drum or

plastic drum.

9.2.5.2 Purged Water Samples |

ORIGINAL MASTER COPY CONTROLLED COPY
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9.2521 Transfer liquid samples from cooler. Empty the
sample bottles by purging directly into a DOT-
approved 55-gallon closed-head drum. Dispose of
the empty sample container according to section
9.2.10.

9.2.5.3 Personal Protective Equipment

9.25.3.1 Wear a lab coat, safety glasses, and appropriate
gloves. A respirator may also be used.

9.2.5.4 Storage Location and Labeling
9.2.5.4.1  Filled containers should be taken to the outside
storage area and labeled as directed in Section 9.3.6
of this SOP. Place a drain mat over any drain
enroute to the outside storage area.
Waste Mixed Acids
9.2.6.1 Storage Containers
9.26.1.1 Transfer waste mixed acids from satellite containers
into a 55-gallon non-metal, acid-resistant drum for
storage.

9.2.6.2 Personal Protective Equipment

9.26.21  Wear a lab coat, safety glasses, and appropriate
gloves. A respirator may also be worn.

9.2.6.3 Storage Location and Labeling
9.2.6.3.1 Filled containers should be taken to the outside
storage area and labeled as directed in Section 9.3.7
of this SOP. Place a drain mat over any drain enroute
to the outside storage area.

Waste Sodium Hydroxide and Cyanide

9.2.7.1 Storage Container

ORIGINAL MASTER COPY CONTROLLED COPY
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9.2.7.1.1 Transfer the waste sodium hydroxide and cyanide |
from satellite containers to a 55-gallon non-metal,
corrosion-resistant drum for storage.

9.2.7.2 Personal Protective Equipment |

9.2.7.2.1  Wear a lab coat, safety glasses, and appropriate |
gloves. A respirator may also be worn.

9.2.7.3 Storage Location and Labeling |
9.2.7.3.1 Filled containers should be taken to the outside |
storage area and labeled as directed in Section 9.3.8
of this SOP. Place a drain mat over any drain enroute
to the outside storage area.
9.2.8 Purged Soil Samples |
9.2.8.1 Disposal Container |

9.2.8.1.1  Place purged soil samples with containers into a |
DOT-approved 55-gallon, open-head steel drum.

Note:  The identifying labels, including client or
project names and other information, must
be removed prior to disposal.

9.2.8.2 Personal Protective Equipment |

9.2.8.2.1  Wear a lab coat, safety glasses, and appropriate |
gloves. A face shield may also be worn.

9.2.8.3 Storage Location and Labeling |
9.2.8.3.1  Filled containers should be moved to the outside |
storage area and be labeled as directed in Section
9.3.9 of this SOP.
9.2.8.4 Foreign Soil and Domestic Quarantine Soil Samples |
9.2.8.4.1  All samples arriving from outside the continental |

United States and from quarantined areas of the
continental United States, are to be heated to 500 °F
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for two minutes prior to being disposed in the
manner that domestic soils are disposed. These
samples are identified by the presence of red- and
white-striped tape on the sample container.

e Option1: Place the soil samples with container
on a metal tray in the muffle furnace in
the Sample Preparation Laboratory.
Heat to 500°F for two full minutes.
Dispose of the cooled samples in
accordance with this SOP.

e Option 2: Samples and sample containers may be
placed in a 55 gallon, open-head steel
drum marked “purged soil, foreign and
domestic quarantine”. This container
can be shipped as is to a waste
incineration facility that is permitted
by the USDA for foreign and domestic
soil disposal.

Note: This includes the filter and residue, if TCLP
leaching is done.

9.2.9 Empty Sample Containers |
9.29.1  Storage Container |
9.29.1.1 Empty and broken sample containers should have |
labels removed and are then disposed of in a
commercial dumpster.

9.2.9.2 Personal Protective Equipment |

9.2.9.2.1 Wear a lab coat, safety glasses, and appropriate |
gloves. A face shield may also be worn.

9.2.10 Broken Glassware |
9.2.10.1 Disposal Container |

9.2.10.1.1 Broken glassware will be transferred from the |
satellite container directly to a dumpster.
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9.2.10.2 Personal Protective Equipment
9.2.10.2.1 Wear a lab coat, safety glasses, and appropriate cut-
proof gloves (Kevlar, for example). Also wear a
pair of flexible gloves over the cut-proof gloves
(latex, for example).
9.2.10.3 Method

9.2.10.3.1 Transfer the broken glassware container to the
dumpster using the hand trucks. Transfer the
container into the dumpster.
9.2.11 Expired Chemicals and Standards
9.2.11.1 When a chemical reaches its shelf life, it must be disposed of
as hazardous waste. These chemicals should be boxed and
given to the Hazardous Waste Technician for disposal. The
hazard class of each chemical should be provided to the Waste
Technician with the chemicals so that the chemicals can be
directed to the proper waste stream.
9.2.11.2 Hazard Classes and Characteristics
o0 Non-Halogenated Flammables — Acids
0 Halogenated Flammables — Bases

0 Pesticides — Poisons

o Oxidizers — Reactives

0 Inorganics (dry)

9.2.11.3 Disposal by Hazard Class

9.2.11.3.1 Non-Halogenated Flammable
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o Add to the mixed flammable solvent waste
stream as described above.

9.2.11.3.2 Halogenated Flammables |

0 Must be lab-packed or bulked in a 5-gallon
DOT-approved steel pail.

9.2.11.3.3 Pesticides |
0 Must be lab-packed

9.2.11.3.4 Oxidizers |
0 Must be stored away from organic material

9.2.11.3.5 Inorganic Chemicals (dry) |

o Stable chemicals can be lab-packed for
incineration.

9.2.11.3.6 Acids |

o |If clean, acids can be directed to the waste
mixed acid stream for disposal to the sewer as
described above. Otherwise, they should be
directed to the 019 waste stream.

9.2.11.3.7 Bases |
o If clean, hases can be used to neutralize clean
acid waste. Otherwise, they should be lab-
packed for disposal by incineration.

9.2.11.3.8 Poisons |

o Will be assessed for other characteristics and
directed to the appropriate waste stream

9.2.11.3.9 Reactives |

o If the chemical will react with water or air, or
will produce a toxic gas when mixed with
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another chemical, the material should be lab-
packed for disposal by incineration.

9.2.12 Purged Water Samples |
9.2.12.1 Disposal Container |

9.2.12.1.1 For amber liters, gallons and plastics, see Section |
9.2.9.

9.2.12.1.2 For volatile samples, the container and sample are
placed in a 55-gallon drum marked “vials & acid.”

9.2.12.2 Personal Protective Equipment |

9.2.12.2.1 Wear a lab coat, safety glasses, and appropriate |
gloves.

9.2.12.3 Method |

9.2.12.3.1 The Sample Custodian is responsible for providing |
water samples to the Hazardous Waste Technician
for disposal. The samples are bulked into the above-
described container. Only clear samples are to be
bulked. Unclear samples are to be diverted to the
019 water waste stream.

9.2.12.4  Storage Location and Labeling |

9.2.12.4.1 Filled containers should be moved to the outside |
storage area and be labeled.

9.2.12.4.2 See Section 9.2.6.3 for Waste Mixed Acids. |
9.2.13 Other Wastes
9.2.13.1 All other wastes will be evaluated by the Safety Officer, the
Hazardous Waste Technician, and if necessary by the
contracted disposal company for the appropriate means of

disposal.

9.3 Labeling Requirements for Waste Streams
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Examples of labels required for satellite accumulation containers and shipment
containers can be found in Attachment 9 and Attachment 10.

9.3.1 Waste Freon 113

9.3.11

9.3.1.2

Satellite Accumulation containers must be labeled with the
following information:

9.3.1.1.1 Hazardous Waste Label
9.3.1.1.2 Hazard Index:
o] Health: 2
(o] Flammability: 1
o] Reactivity: 0

Shipment Containers must be labeled according to 49 CFR |
172.101.

9.3.2 Waste Mixed Flammable Solvents |

9321

9.3.2.2

Satellite accumulation containers must be labeled with the |
following information:

9.3.3.1.1 Hazardous Waste Label
9.3.3.1.2 Hazard Index:

o] Health: 3

o] Flammability: 3

o] Reactivity: 0

o] Flammable Liquid Label

Shipment Containers must be labeled according to 49 CFR |
172.101.

9.3.3 Plant Scraps |
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9.33.1  Satellite accumulation containers must be labeled with the |
following information:

9.3.3.1.1 Hazardous Waste Label |

9.3.3.1.2 Hazard Index: |

o

(0]

(0}

(0]

(0}

Health: 4
Flammability: 3
Reactivity: 0

Cancer Hazard Label

Flammable Liquid Label

9.3.3.2  Shipment containers must be labeled according to 49 CFR |
172.101. See Attachment 9 for these requirements.

9.3.4 Flammable Solvent in Vials

9.34.1  Satellite accumulation containers must be labeled with the |
following information:

9.3.4.1.1 Hazardous Waste Label |

9.3.4.1.2 Hazard Index: |

(0}

(0]

(0}

(0]

Health: 2
Flammability: 3
Reactivity: 0

Flammable Liquids Label

9.3.4.2  Shipment containers must be labeled according to 49 CFR |

172.101.

9.3.5 019 Waste
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9.35.1  Satellite Accumulation containers must be labeled with the |
following information:

9.3.5.1.1 Hazardous Waste Label with the words 019" |

9.35.1.2 Hazard Index: |

o

(0]

(0}

(0]

(0}

Health: 3
Flammability: 2
Reactivity: 3
Corrosive Label

Oxidizer Label

9.35.1.3 Sample bottles that contain 019 waste are not |
required to be labeled.

9.35.2  Shipment containers must be labeled according to 49 CFR |

172.101.

9.3.6 Waste Mixed Acids and Vials & Acid |

9.36.1  Satellite accumulation containers must be labeled with the |
following information:

9.3.6.1.1 Hazardous Waste Label |

9.3.6.1.2 Hazard Index: |

(0]

Health: 3
Flammability: 0
Reactivity: 2
Corrosive Label

Oxidizer Label
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9.36.2  Storage Containers must be labeled with the following |
information:

0 Hazardous Waste Label b/w Non-hazardous Waste Label.
o Accumulation Start Date
9.3.7 Waste Sodium Hydroxide with Cyanide |

9.3.7.1  Satellite Accumulation containers must be labeled with the |
following information:

9.3.7.1.1 Hazardous Waste Label |

9.3.7.1.2 Hazard Index: |

. Health: 3
o Flammability: 0
o Reactivity: 3

9.3.7.1.3 Corrosive Label |

9.3.7.2  Storage containers must be labeled with the following |
information:

9.3.7.2.1 Hazardous Waste Label b/w Non-hazardous waste |
label

9.3.7.2.2 Accumulation Start Date |
9.3.8 Purged Soil Samples |

9.38.1  Shipment Containers must be labeled according to 49 CFR |
172.101.

9.3.9 Empty Sample Containers |

9.39.1  These Shipment Containers do not have to be labeled. To |
avoid confusion and inspection, they may be labeled with a
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"Non-regulated Waste" label. Do not fill in the information on
this label.

9.3.10 Broken Glassware |

9.3.10.1 The satellite accumulation container does not have to be |
labeled. To avoid confusion and inspection, it may be labeled
with a “Non-regulated Waste” label. Do not fill in the |
information on this label.

9.3.11 Expired Chemicals |

9.3.11.1 All expired chemicals will be lab-packed and, therefore, labels |
will be used in accordance with the characteristics of the
chemicals.

9.3.12 Other Wastes |

9.3.12.1 The Chemical Hygiene Officer and/or the Hazardous Waste |
Technician determine the appropriate labeling requirements.

9.4  Accumulation and Storage Requirements
9.4.1 Satellite Accumulation
9.4.1.1 Time Limitations

9.4.1.1.1 Waste may be accumulated for an indefinite time in
satellite accumulation. When the 55 gallon drum is
full, it is to be dated and moved to 90 day storage.
Once the drum is dated, it must be moved to the 90 day
storage within 3 days.

9.4.1.2 Volume Limitations

9.4.1.2.1 No more than 55 gallons of total waste from the same
waste stream may be accumulated in satellite containers
in one storage area. For example, a laboratory may
store flammable liquids in a 55-gallon drum, or it may |
store many containers whose volume equals 55 gallons.

9.4.1.3 Labeling Limitations
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9.4.1.3.1 Hazardous waste labels cannot be dated if they are in
satellite accumulation. See Section 9.3 of this SOP for
satellite accumulation labeling requirements.
Solvent Storage/Waste Staging Room
9.4.2.1 Time Limitations
9.4.2.1.1 Storage time is limited to 90 calendar days in this room.

9.4.2.2 Labeling Requirements

9.4.2.2.1 Accumulation Start Dates on hazardous waste labels
must be filled in once the waste is stored in this room.
See Section 9.3 of this SOP for solvent storage/waste
staging room requirements.

Outside Storage Area
9.4.3.1 Time Limitations
9.4.3.1.1 Storage time is limited to 90 calendar days in this area.
9.4.3.2 Labeling Requirements
9.4.3.2.1 Accumulation Start Dates on hazardous waste labels
must be filled in once the waste is stored in the outside

storage area. See also section 9.3 of this SOP for
outside storage labeling requirements.

Waste Management

It is the laboratory’s responsibility to comply with all federal, state, and local regulations
governing waste management, particularly the hazardous waste identification rules and
land disposal restrictions, and to protect the air, water, and land by minimizing and
controlling all releases from fume hoods and bench operations. Compliance with all
sewage discharge permits and regulations is also required.

Samples preserved with HCI, HNO3;, NaOH, Zn Acetate, or H,SO, are hazardous and
must be neutralized before being disposed, or must be handled as hazardous waste.

Refer to the Hazardous Waste Management and Safety SOPs located in the lab
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11.0 References

11.1  Resource Conservation and Recovery Act (RCRA) (40 CFR 261-271)

11.2  Occupational Safety and Health Administration (OSHA) (29 CFR 1910.120 and
1910.1200)

11.3 Hazardous Materials Transportation Act (HMTA) (49 CFR 171-180: HM-181 and
HM126F)

11.4 Clean Water Act (CWA) (40 CFR 403.5)

11.5 Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355, 370)

11.6  NC Hazardous Waste Rules (15A NCAC 13A: same as RCRA)

11.7  Department of Agriculture (7CFR 301.81)

11.8 QCSOP: Proper Documentation Procedures

11.9 QCSOP: Numerical Data Reduction

11.10 “Less is Better: Laboratory Chemical Management for Waste Reduction,”
Americ